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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the reproduced 
image well unified in color tone, gradation and density by 
reading photoelectrically a plurality of color images, 
applying image processing to image data and displaying a 
plurality of images with the image data whose picture 
element data are reduced. 
SOLUTION: This image processor 5 has a data 
processing section 46 that executes revision of a bit 
number of image data transferred from an interface 21 
of a transmission type image reader 10 or a reflection 
type image reader 30. The image data are processed and 
number of picture element data is reduced and a 
plurality of color images are reproduced and displayed on 
a color image display means based on the reduced image 
data. Thus, the condition of processing the image data is 
decided so that the color tone, gradation and density or 
the like of a plurality of the color display images are 
unified as a whole. A plurality of the color images are 
unified by revising the decided processing condition. 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Read a color picture in photoelectricity and an image processing is performed to the image data changed and obtained to the 
digital signal. An image data storage means by which it is the image processing system for color picture regeneration systems which 
reproduces a color picture, and the image data which read two or more color pictures in photoelectricity, and obtained them can be 
memorized, While performing an image processing to the image data memorized by said image data storage means It is based on the 
image data by which the number of pixel data was decreased with the image-processing means which can decrease the number of pixel 
data and said image-processing means of said image data. Simultaneously two or more color pictures The color picture display means 
which can be displayed, The image processing system characterized by having an image-processing condition modification means by 
which the image-processing conditions of said image-processing means can be changed. 

[Claim 2] The image processing system according to claim 1 characterized by constituting playback of a color picture possible based 
on the image data to which the image processing was performed according to the image-processing conditions on which said color 
picture display means was changed by said processing condition modification means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system used for the color picture regeneration system which 
reproduces a color picture, after performing an image processing to the image data which read the color picture in photoelectricity in 
the detail further, changed into the digital signal about the image processing system, and was obtained. 
[0002] 

[Description of the Prior Art] It reads, and it reads in photoelectricity with a means, it changes into a digital signal, image data is 
generated, and it memorizes to the frame memory in an image processing system, and further, an image processing is performed to the 
image data it had [ image data ] optoelectric transducers, such as CCD, for the color picture recorded on the negative film, a reversal 
film, a color-print, etc. and which was memorized by the frame memory, and the color picture regeneration system reproduced on 
display means, such as record ingredients, such as a color paper, and CRT, is proposed. According to this color picture regeneration 
system, even if the color picture is photoed under photography conditions which are not suitable, such as a underexposure or 
overexposure, it can be reproduced by perforrning an image processing to image data as a color picture which has a color tone, desired 
gradation, and desired concentration. 
[0003] 

[Problem(s) to be Solved by the Invention] In this color picture regeneration system image-processing conditions According to the 
class of photographic subject of the color picture recorded on the negative film, a reversal film, a color-print, etc., it is automatically 
set up with an image processing system. Or a color picture is reproduced on display means, such as CRT, and an operator once 
observes each color picture, and according to a customer's hope, the class of photographic subject of a color picture, etc., suitably, it is 
constituted so that it may be set up. However, since image-processing conditions are determined for each color picture of every in the 
case of which and a color picture is reproduced, The case where two or more color pictures recorded on one negative film or a reversal 
film are reproduced simultaneously, a group from which playback was requested from the customer — when reproducing 
simultaneously the color picture recorded on the color-print, a customer two or more color pictures recorded on the negative film, a 
reversal film, a color-print, etc. as a whole Even if he wished to reproduce to the color picture into which a color tone, gradation, 
concentration, etc. were unified, there was a problem that it could not reply to the request. Therefore, an image processing is 
performed to the image data which this invention read the color picture in photoelectricity, generated the image data which changed 
into the digital signal and was obtained, memorized it for the image data storage means, and was memorized by the image data storage 
means. It is the image processing system used for the color picture regeneration system which reproduces a color picture, and aims at 
offering the image processing system which can reproduce two or more color pictures as a whole to the color picture into which a 
color tone, gradation, concentration, etc. were unified. 
[0004] 

[Means for Solving the Problem] The object which this invention requires reads a color picture in photoelectricity, and an image 
processing is performed to the image data changed and obtained to the digital signal. An image data storage means by which it is the 
image processing system for color picture regeneration systems which reproduces a color picture, and the image data which read two 
or more color pictures in photoelectricity, and obtained them can be memorized, While performing an image processing to the image 
data memorized by said image data storage means It is based on the image data by which the number of pixel data was decreased with 
the image-processing means which can decrease the number of pixel data and said image-processing means of said image data. 
Simultaneously two or more color pictures The color picture display means which can be displayed, It is attained by the image 
processing system equipped with an image-processing condition modification means by which the image-processing conditions of said 
image-processing means can be changed. According to the image processing system of this invention, the image data which changed 
two or more color pictures into the digital signal read in photoelectricity, and obtained them While an image data storage means is 
carried out and an image processing is performed by the image-data-processing means Since the repeat display of two or more color 
pictures is carried out to a color picture display means based on the image data by which the number of pixel data was decreased and 
the number of pixel data was decreased in this way So that the color picture into which two or more color pictures were unified for a 
color tone, gradation, concentration, etc. as a whole based on two or more color pictures by which the repeat display was carried out 
on the color picture display means may be reproduced So that the image-processing conditions for processing image data can be 
determined and it may agree with the determined image-processing conditions An image-processing condition modification means 
enables it to reproduce two or more color pictures as a whole to the color picture into which a color tone, gradation, concentration, etc. 
were unified by changing image-processing conditions. 

[0005] In the desirable embodiment of this invention, playback of a color picture is constituted possible based on the image data to 
which the image processing was performed according to the image-processing conditions on which said color picture display means 
was changed by said processing condition modification means. After according to the desirable embodiment of this invention checking 
that image-processing conditions had been set up so that two or more color pictures may be reproduced as a whole by the color picture 
into which a color tone, gradation, concentration, etc. were unified, it becomes possible to reproduce a color picture. 
[0006] 

[Embodiment of the Invention] Hereafter, based on an accompanying drawing, explanation is added to a detail about the desirable 
embodiment of this invention. Drawing 1 R> 1 is the block flow diagram of the color picture regeneration system containing the image 
processing system concerning the desirable embodiment of this invention. As shown in drawing 1 , the color picture regeneration 
system is equipped with the image output unit 8 which reproduces a color picture based on the image data to which the image 
processing was performed with the image reader 1 which reads a color picture and generates the digitized image data, the image 
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processing system 5 which performs a predetermined image processing to the image data generated by the image reader 1 , and the 
image processing system. The transparency mold image reader 10 which reads in photoelectricity the color picture recorded on the 
films F, such as a negative film or a reversal film, as an image reader 1, and the reflective mold image reader 30 which reads in 
photoelectricity the color picture recorded on Color-print P Selectively, by connecting with an image processing system 5, it is 
constituted so that all of the color picture recorded on the color picture recorded on the films F, such as a negative film or a reversal 
film, and Color-print P can be reproduced. 

[0007] Drawing 2 is the schematic diagram of the transparency mold image reader 1 0 containing the image processing system 
concerning the embodiment of this invention for color picture regeneration systems. In drawing 2 the transparency mold image reader 
1 0 By irradiating light at the color picture recorded on the films F, such as a negative film or a reversal film, and detecting the light 
which penetrated the film The quantity of light adjustment unit 12 which can adjust the quantity of light of the light which is 
constituted possible [ reading ] in photoelectricity in the color picture, and was emitted from the light source 1 1 and the light source 
1 1, and the light emitted from the light source 1 1 So that the color-separation unit 13 disassembled into three colors of red (R), green 
(G), and blue (B) and the light emitted from the light source 1 1 may be uniformly irradiated by Film F It has the lens 1 6 which carries 
out image formation of the light which penetrated the CCD area sensor 15 and Film F which detect in photoelectricity the diffusion 
unit 14 which diffuses light, and the light which penetrated Film F to the CCD area sensor 15. The transparency mold image reader 10 
is equipped with the log converter 20 which changes into concentration data the CCD amendment means 19 and the image data of R, 
G, and B which perform amendment processing of the variation in the sensibility for every pixel, or the dark current to the picture 
signal digitized by the amplifier 17 which is detected by the CCD area sensor 15 in photoelectricity, and amplifies further the picture 
signal of R, G, and B which were generated, A/D converter 18 which digitizes a picture signal, and A/D converter 18. The log 
converter 20 is connected to the interface 2 1 . 

[0008] If it is sent to a position, and is held at a idle state and reading of the color picture of one coma is completed with the driving 
roller 24 driven by the motor 23, the film F which Film F was held by the carrier 22 and held at the carrier 22 is constituted by one 
coma so that it may be sent. In drawing 2 , 25 is a screen detection sensor and concentration distribution of the color picture recorded 
on Film F is detected. The detected concentration signal is outputted to CPU26 which controls the transparency mold image reader 1 0, 
and it is based on this concentration signal. CPU26 The screen location of the color picture recorded on Film F is computed, and if it 
judges with the screen location of a color picture having reached the position, it is constituted so that actuation of a motor 23 may be 
stopped. In the transparency mold image reader 10, red light is first irradiated by Film F. The light which penetrated Film F is detected 
by the CCD area sensor 15 in photoelectricity, R image data for one coma of Film F is generated, and R image data for one generated 
coma is transmitted to an image processing system every 10 bits. Subsequently Green light is irradiated by Film F, the light which 
penetrated Film F is detected by the CCD area sensor 1 5 in photoelectricity, G image data for one coma of Film F is generated, and G 
image data for one generated coma is transmitted to an image processing system every 1 0 bits. Finally, blue glow is irradiated by Film 
F, the light which penetrated Film F is detected by the CCD area sensor 15 in photoelectricity, B image data for one coma of Film F is 
generated, and every 10 bits, B image data for one generated coma is constituted so that it may be transmitted to an image processing 
system. Therefore, if it is in the transparency mold image reader 10, for every image data of R, G, and B, the generated image data is 1 
coma unit, and will be transmitted to an image processing system 5. 

[0009] Drawing 3 is the schematic diagram of the reflective mold image reader equipped with the image processing system concerning 
the desirable embodiment of this invention for color picture regeneration systems. As shown in drawing 3 , the reflective mold image 
reader 30 By irradiating light at the color picture recorded on Color-print P, and detecting the light reflected with Color-print P 
Constitute the color picture possible [ reading ] in photoelectricity, and it is emitted from the light source 3 1 and the light source 3 1 . R 
of the mirror 32 which reflects the light reflected on the front face of Color-print P, and the light reflected on the front face of Color- 
print P, G, With the color-balance filter 33 which adjusts the sensibility of B, the quantity of light adjustment unit 34 which can adjust 
the quantity of light of light reflected on the front face of Color-print P, and Color-print P It has the lens 36 which carries out image 
formation of the light reflected by the CCD line sensor 35 and Color-print P which detect the reflected light in photoelectricity to the 
CCD line sensor 35. The color picture recorded on Color-print P is read two-dimensional by detecting the reflected light reflected from 
Color-print P with the CCD line sensor 35, the CCD line sensor 35 being constituted by three line sensors corresponding to three 
colors of R, G, and B, and moving the light source 3 1 and a mirror 32 in the direction of an arrow head. 

[0010] The reflective mold image reader 30 is equipped with the log converter 40 which changes into concentration data the CCD 
amendment means 39 and the image data of R, G, and B which perform amendment processing of the variation in the sensibility for 
every pixel, or the dark current to the picture signal digitized by the amplifier 37 which is detected by the CCD line sensor 35 in 
photoelectricity, and amplifies further the picture signal of R, G, and B which were generated, A/D converter 38 which digitizes a 
picture signal, and A/D converter 38. The log converter 40 is connected to the interface 41 . In the reflective mold image reader 30, 
Color-print P is held by the carrier (not shown) at a quiescent state, and the light source 3 1 and a mirror 32 are constituted so that it 
may be moved in the direction of an arrow head by tie driving means (not shown). The reflective mold image reader 30 is controlled 
by CPU46. In the reflective mold image reader 30 concerning this embodiment, the CCD line sensor constituted by three line sensors 
corresponding to three colors of R, G, and B moving in the color picture top recorded on Color-print P, and generating the image data 
corresponding to three colors of R, G, and B, it is constituted so that the generated image data may be transmitted to an image 
processing system one by one. therefore, the reflective mold image reader 30 concerning this embodiment — setting -- R image data of 
the 1st pixel, G image data of the 1st pixel, and B image data of the 1st pixel — subsequently — R image data of the 2nd pixel, G image 
data of the 2nd pixel, and B image data of the 2nd pixel — as — image data is a pixel unit and is transmitted to an image processing 
system every 12 bits. 

[001 1] Drawing 4 and drawing 5 are the block flow diagrams of the image processing system 5 concerning the desirable embodiment 
of this invention. As shown in drawing 4 and drawing 5 , an image processing system 5 The interface 21 of the transparency mold 
image reader 1 0, or the interface 41 of the reflective mold image reader 30 and the connectable interface 48, The data-processing 
section 46 which processes modification of the number of bits of the image data transmitted to the image data transmitted from the 
reflective mold image reader 30 or the transparency mold image reader 10, NEGAPOJI reversal, etc., The value of two adjoining pixel 
data inputted from the image reader 1 is added. The pixel data in each line of the image data sent from the addition averaging operator 
means 49 which is averaged and is assigned to one pixel data, and the addition averaging operator means 49 The 1st line buffer 50a 
and 2nd line buffer 50b which are memorized by turns, The line data memorized by line buffers 50a and 50b are transmitted. It has the 
1st frame memory unit 5 1 which memorizes the image data corresponding to the color picture recorded on the color picture of one 
coma or the color-print P of one sheet recorded on Film F, the 2nd frame memory unit 52, and the 3rd frame memory unit 53. In the 
odd-numbered pixel data of each line of image data, line buffer 50a and 2nd line buffer 50b which are the 1st are constituted here so 
that the even-numbered pixel data may be memorized by turns at one line buffer at the line buffer of another side. 
[0012] In this embodiment the addition averaging operator means 49 As opposed to the image data for one coma continuously 
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transmitted every 10 bits from the transparency mold image reader 10 So that averaging of the value of two adjoining pixel data may 
be carried out and it may assign one pixel data As opposed to the image data for every pixel transmitted every 12 bits from the 
reflective mold image reader 30 Averaging of the value of two pixel data with which R image data adjoins, the value of two pixel data 
with which G image data adjoins, and the value of two pixel data with which B image data adjoins is carried out, respectively, and it is 
constituted so that it may assign one pixel data. The color picture recorded on the color picture of one coma or the color-print P of one 
sheet recorded on Film F in this embodiment moreover, with the image reader 1 Once it reads, digital image data are generated, and it 
is based on the image data obtained by this reading (read ahead) of the 1 st With an image processing system 5 Set up the image 
reading conditions for reading (this reading) of the 2nd, and reading (this reading) of a color picture is performed again. It is 
constituted so that digital image data may be generated. To the 1st frame memory unit 5 1 The image data from which the image data 
obtained by the read ahead which is reading of the 1st was obtained by the 2nd frame memory unit 52 and the 3rd frame memory unit 
53 by this reading which is reading of the 2nd is constituted, respectively so that it may memorize. 

[0013] Drawing 6 is a block flow diagram which shows the detail of the 1st line buffer 50a, the 2nd line buffer 50b, the 1st frame 
memory unit 51, the 2nd frame memory unit 52, and the 3rd frame memory unit 53. As shown in drawing 6 , in order that an image 
processing system 5 may process the image data which read the color picture and was generated, The 1 st line buffer 50a, the 2nd line 
buffer 50b, the 1st frame memory unit 5 1, the 2nd frame memory unit 52, and the 3rd frame memory unit 53 1 st R line buffer 50aR 
which memorizes the image data corresponding to red (R), green (G), and blue (B), respectively, 1st G line buffer 50aG and 1 st B line 
buffer 50aB, 2nd R line buffer 50bR, 2nd G line buffer 50bG, and 2nd B line buffer 50bB, It has R data memory 5 1R, G data memory 
5 1 G, and B data memory 5 1 B, R data memory 52R, G data memory 52G, and B data memory 52B and R data memory 53R, G data 
memory 53G, and B data memory 53B. In drawing 6 , the image data obtained by the read ahead is inputted into the 1st frame memory 
unit 51, and the condition that the image data memorized by the 2nd frame memory unit 52 is outputted is shown. 
[0014] CPU60 which controls the image processing system 5 whole in this embodiment, 1st R line buffer 50aR, 1st G line buffer 50aG 
and 1st B line buffer 50aB, 2nd R line buffer 50bR, 2nd G line buffer 50bG, and 2nd B line buffer 50bB, R data memory 51R, G data 
memory 5 1 G, and B data memory 5 1 B, By R data memory 52R, G data memory 52G, and B data memory 52B and R data memory 
53R, G data memory 53G, and B data memory 53B The format modification means for storing the image data transmitted per a pixel 
unit or line for every color in the 1st [ which memorizes the image data for one coma for every color ], 2nd, or 3rd frame memory unit 
51, 52, and 53 consists of reflective mold image readers 30. Thus, the constituted format modification means changes a format of 
image data as follows. In the transparency mold image reader 10 equipped with the CCD area sensor 15 Red light (R) is irradiated at a 
film, R image data for one coma of a film is generated, and it transmits to an image processing system 5. First, subsequently Green 
light (G) is irradiated at a film, G image data for one coma of a film is generated, and it transmits to an image processing system 5, and 
finally, blue glow (B) is irradiated at a film and B image data for one coma of a film is generated, and it is constituted so that it may 
transmit to an image processing system 5. Therefore, in the transparency mold image reader 10, for every image data of red (R), green 
(G), and blue (B), the generated image data is 1 coma unit, i.e., a field unit, and will be transmitted to an image processing system 5. 
[0015] On the other hand, it sets to the reflective mold image reader 30 equipped with the CCD line sensor 35. The CCD line sensor 
35 equipped with red (R), green (G), and three line sensors corresponding to three blue (B) colors moves in the color picture top 
recorded on the color-print etc. The image data corresponding to red (R), green (G), and blue (B) is generated, and one by one, 
transmitting to an image processing system 5, it is constituted so that a color picture may be read. Therefore, it sets to the reflective 
mold image reader 30. R image data of the 1st pixel, G image data of the 1st pixel, and the 1st pixel the generated image data B image 
data subsequently R image data of the 2nd pixel, G image data of the 2nd pixel, and B image data of the 2nd pixel — as — red (R) - 
green - per pixel for every image data of (G) and blue (B) R image data of whether it is transmitted to an image processing system 
and the 1st line, G image data of the 1st line, and the 1st line B image data subsequently R image data of the 2nd line, G image data of 
the 2nd line, and B image data of the 2nd line - as - the generated image data - red (R) - green - per line for every image data of 
(G) and blue (B) It is, or it is transmitted to an image processing system 5, and in this embodiment, the generated image data is a pixel 
unit, and it is constituted so that it may be transmitted to an image processing system. 

[0016] For every coma, image data consists of image processing systems 5 so that the 1st frame memory unit 5 1, the 2nd frame 
memory unit 52, or the 3rd frame memory unit 53 may memorize. Here the 1st frame memory unit 5 1, the 2nd frame memory unit 52, 
and the 3rd frame memory unit 53 R data memory 51 R which memorizes the image data corresponding to red (R), green (G), and blue 
(B), respectively, G data memory 51G and B data memory 5 IB, R data memory 5 2R, G data memory 52G and B data memory 52B 
and R data memory 53R, The image data of the red (R) and green (G) which consisted of G data memory 53G and B data memory 
53B, and have been sent from the image reader 1 , and blue (B) For every color, R data memory 5 1R, G data memory 5 1G, and B data 
memory 5 IB, R data memory 52R, G data memory 52G, and B data memory 52B or R data memory 53R, G data memory 53G, and B 
data memory 53B memorizes, respectively. Therefore, the image data transmitted to the image processing system 5 one by one per 
frame for every image data of red (R), green (G), and blue (B) from the transparency mold image reader 10 One by one then R data 
memory 5 1 R of the 1 st frame memory unit 5 1 , G data memory 5 1 G and B data memory 5 1 B, R data memory 52R of the 2nd frame 
memory unit 52, G data memory 52G and B data memory 52B or R data memory 53R [ of the 3rd frame memory unit 53 ], G data 
memory 53G, and B data memory 53 B can be made to memorize. 

[001 7] On the other hand, the image data from the reflective mold image reader 30 R image data of the 1 st pixel, G image data of the 
1 st pixel, and the 1 st pixel B image data subsequently Since R image data, G image data, and B image data are continuously 
transmitted to an image processing system 5 for every pixel like R image data of the 2nd pixel, G image data of the 2nd pixel, and B 
image data of the 2nd pixel, It is needed to make R data memory, corresponding G data memory, or corresponding B data memory 
memorize selectively R image data, G image data, and B image data. Therefore, it sets to the image processing system 5 of the 
desirable embodiment of this invention. In case the image data from the reflective mold image reader 30 is stored in the 2nd frame 
memory unit 52 CPU60 makes R memory unit 52R memorize R image data of the 1st pixel sent first. Next, G memory unit 52G are 
made to memorize G image data of the 1st sent pixel. B memory unit 52B is made to memorize B image data of the 1st pixel sent to 
the 3rd. R memory unit 52R is made to memorize R image data of the 2nd pixel sent to the 4th. G memory unit 52G are made to 
memorize G image data of the 2nd pixel sent to the 5th, and B image data of the 2nd pixel sent to the 6th is memorized to B memory 
unit 52B - making --****** - like Three memory units 52R, 52G, and 52B are controlled, and it is constituted so that R memory 
unit 52R, G memory unit 52G, and B memory unit 52B may be made to memorize selectively the image data of R, G, and B which are 
sent per pixel one by one. 

[0018] Moreover, in this embodiment, refresh actuation is required, and since another side and image data are sent regardless of 
refresh actuation of each memory unit, image data is not memorizable [ as for each memory unit ] at the time of refresh actuation, 
since each memory unit is constituted by DRAM. In this embodiment then, in front of the 1st frame memory unit 51, the 2nd frame 
memory unit 52, and the 3rd frame memory unit 53 1st line buffer 50a and 2nd line buffer 50b are prepared. By these After holding 
image data temporarily, by making the 1 st frame memory unit 5 1 , the 2nd frame memory unit 52, or the 3rd frame memory unit 53 
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memorize It is constituted so that the image data sent regardless of refresh actuation of each memory unit can be memorized to the 1st 
frame memory unit 5 1, the 2nd frame memory unit 52, or the 3rd frame memory unit 53. It is constituted so that the image data which 
the 1 st line buffer 50a and 2nd line buffer 50b were controlled by CPU60 here, and has been transmitted to it may be memorized by 
turns. I st line buffer 50a 1 st R line buffer 50aR, It is constituted by 1 st G line buffer 50aG and 1 st B line buffer 50aB. 2nd line buffer 
50b It is constituted by 2nd R line buffer 50bR, 2nd G line buffer 50bG, and 2nd B line buffer 50bB. R image data By turns, to 1st R 
line buffer 50aR and 2nd R line buffer 50bR, G image data B image data is constituted so that 1 st G line buffer 50aG and 2nd G line 
buffer 50bG may memorize and it may be remembered by turns to be 1st B line buffer 50aB by 2nd B line buffer 50bB, respectively. 
[0019] therefore, in case the image data from the reflective mold image reader 30 is stored in the 2nd frame memory unit 52 CPU60 
makes 1st R line buffer 50aR memorize R image data of the 1st pixel sent first. Next, 1st G line buffer 50aG is made to memorize G 
image data of the 1st sent pixel. 1st G line buffer 50aG is made to memorize B image data of the 1st pixel sent to the 3rd. 2nd R line 
buffer 50bR is made to memorize R image data of the 2nd pixel sent to the 4th. 2nd G line buffer 50bG is made to memorize G image 
data of the 2nd pixel sent to the 5th. 2nd G line buffer 50bG is made to memorize B image data of the 2nd pixel sent to the 6th. 1st R 
line buffer 50aR is made to memorize R image data of the 3rd pixel sent to the 7th, and G image data of the 3rd pixel sent to the 8th is 
memorized to 1st G line buffer 50aG - making — *****♦ — like Six line buffers prepared in front of the 1st frame memory unit 51, the 
2nd frame memory unit 52, or the 3rd frame memory unit 53 are controlled. These are made to memorize one by one selectively. The 
inside of the 1st frame memory unit 51, the 2nd frame memory unit 52, and the 3rd frame memory unit 53, It is constituted so that 
image data may be stored in the frame memory unit which can memorize image data. 

[0020] CPU60 which controls the image processing system 5 whole is constituted possible [ a communication link ] through CPU and 
the communication wire (not shown) which control the image output unit 8 which can communicate and is mentioned later through 
CPU46 and the communication wire (not shown) which control CPU26 or the reflective mold image reader 30 which controls the 
transparency mold image reader 1 0. Based on the image data obtained by the read ahead memorized by the 1 st frame memory unit 5 1 , 
if needed [ image reading conditions and if needed ] for performing this reading of a color picture, CPU60 is constituted so that image- 
processing conditions can be amended. That is, based on the image data obtained by the read ahead, in the case of this reading, CPU60 
determines the image reading conditions for this reading, and outputs a reading control signal to CPU26 of the transparency mold 
image reader 10, or CPU46 of the reflective mold image reader 30 so that it may be efficiently available in the dynamic range of the 
CCD area sensor 15 or the CCD line sensor 35. If a reading control signal is inputted, CPU26 of the transparency mold image reader 
10 or CPU46 of the reflective mold image reader 30 will control the storage time of the quantity of light and the CCD area sensor 15, 
or the CCD line sensor 35 adjusted with the quantity of light adjustment unit 12 or the quantity of light adjustment unit 34. 
Simultaneously, CPU60 outputs the control signal which amends image-processing conditions, such as a parameter of the image 
processing by the 1st image-processing means and the 2nd image-processing means of mentioning later the color picture which has the 
optimal concentration, gradation, and a color tone so that it may be refreshable on a color paper, to the 1st image-processing means 
and the 2nd image-processing means if needed based on the obtained image data. 

[0021] Thus, the 1st image data obtained, the 1st image reading, i.e., read ahead Since it is chiefly used in order to determine the 
image reading conditions and image-processing conditions for image reading of the 2nd, i.e., this reading The amount of data sets in 
this embodiment like the after-mentioned few. By reproducing a color picture to CRT and observing the reproduced color picture 
based on the image data obtained by the read ahead It is constituted so that an operator can set up image-processing conditions, and 
with image data generation equipment, the amount of data of the image data obtained by the read ahead is decreased by CRT in a color 
picture at the refreshable amount of data, and is memorized by the 1st frame memory unit 51. Therefore, it sets to the transparency 
mold image reader 10. At the time of a read ahead, the CCD area sensor 15 transmits only the image data corresponding to the odd 
number field or the even number field, and it sets to a reflective mold image reader. By doubling the passing speed of the light source 
3 1 and a mirror 32, i.e., a vertical-scanning rate, at the time of a read ahead So that the amount of data of the image data to generate 
may be set to one half as compared with the case of this reading By constituting the image reader 1 and assigning the data with which 
the addition averaging operator means 49 of an image processing system 5 added, averaged and acquired the value of two sent pixel 
data of image data further to one pixel data The number of pixel data of each line of image data is decreased to one half. Only one [ of 
image data ] pixel data of odd lines and even lines To the 1st line buffer 50a and 2nd line buffer 50b Only the image data which you 
made memorize and were made to memorize by rums by either the 1st line buffer 50a or 2nd line buffer 50b by making a frame 
memory memorize It is constituted so that the number of pixel data of the image data which you are made to memorize by the frame 
memory may be decreased to 1/16. Thus, since the number of pixel data in image data is decreased at the time of a read ahead The 2nd 
frame memory unit 52 which memorizes the image data obtained by this reading, and the 3rd frame memory unit 53 Although it has 
the capacity which can memorize the image data which read and obtained the color picture recorded on the color picture for one coma 
or the color-print P of one sheet recorded on the films F, such as a negative film or a reversal film As 1 st frame memory unit 5 1 which 
memorizes the image data obtained by the read ahead, what has a far small capacity is used rather than the 2nd frame memory unit 52 
and the 3rd frame memory unit 53. 

[0022] An image processing system 5 is concentration, desired gradation, and a desired color tone further at the image data memorized 
by the 2nd frame memory unit 52 and the 3rd frame memory unit 53. Image processings, such as gradation amendment, color 
conversion, and concentration conversion, are performed by the look-up table or matrix operation so that a color picture may be 
refreshable on a color paper. Or the color picture which has a desired color tone, gradation, and concentration in the image data 
remembered to be the 1st image-processing means 61 which decreases the number of pixel data by the 1st frame memory unit 5 1 so 
that it may be refreshable on the screen of CRT mentioned later By the look-up table or matrix operation, it has the 2nd image- 
processing means 62 which performs image processings, such as gradation amendment, color conversion, and concentration 
conversion. It connects with a selector 55, and the output of the 2nd frame memory unit 52 and the 3rd frame memory unit 53 is 
constituted so that the image data memorized by the selector 55 at either the 2nd frame memory unit 52 and the 2nd frame memory 
unit 53 may be selectively inputted into the 1st image-processing means 61. Independently [ the input bus 63 and the output bus 64 of 
the 1st frame memory unit 51, the 2nd frame memory unit 52, and the 3rd frame memory unit 53 ] The data bus 65 is formed. In a data 
bus 65 The memory 66 and the image data which stored the program of CPU60 and CPU60 which control the whole color picture 
regeneration system of operation are memorized. The hard disk 67 which can be saved, CRT68, a keyboard 69, and other color picture 
regeneration systems and communication lines are minded. The communication wire with CPU26 of the communication link port 70 
and the transparency mold image reader 10 which are connected, or CPU46 of the reflective mold image reader 30 etc. is connected. 
[0023] In this embodiment a hard disk 67 It has predetermined memory capacity, for example, the memory capacity which can 
memorize the image data which read and obtained at least the color picture recorded on one negative film or a reversal film. While 
CRT68 displays the color picture reproduced based on the image data obtained by the read ahead, and being obtained by this reading 
of a different color picture and performing an image processing by the 1st image-processing means 61 It is constituted so that the color 
picture from which the number of pixel data is decreased and plurality differs based on **** image data can be displayed 
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simultaneously. Furthermore, in this embodiment, by inputting image-processing conditions into a keyboard 69, the operator is 
constituted so that a setting-out change of the image-processing conditions, such as gradation amendment performed by the image- 
processing means 6 1 , color conversion, and concentration conversion, can be made, therefore, a group from which playback was 
. requested from one negative film, the reversal film, or the customer from the operator in this embodiment — the color picture recorded 
on the color-print as a whole When the input signal of the purport which should be reproduced to the color picture which has a unific 
color tone, gradation, concentration, etc. is inputted into a keyboard 69 CPU60 for every image data which read and obtained the color 
picture recorded on the color picture or the color-print of one sheet recorded on the frame of a film a group from which playback was 
requested from the color picture recorded by one negative film and the reversal film on the color paper, without reproducing a color 
picture, or the customer - the color picture recorded on the color-print For every [ a frame or ] sheet, one by one reading and the 
obtained image data All these readings of the color picture recorded on the color-print are completed, a group from which the hard 
disk 67 was made to memorize and playback was requested from one negative film, the reversal film, or the customer one by one — all 
image data — a hard disk 67 - from a hard disk 67, if it memorizes While making image data output to the 1st image treatment means 
61 one by one and performing a predetermined image processing according to the changed image-processing conditions as a result of 
the image-processing condition set up beforehand or a read ahead After decreasing the number of pixel data, it is based on the image 
data processed by the 1st image treatment means 61. a group from which the color picture was reproduced and playback was requested 
from one negative film, the reversal film, or the customer one by one on the screen of CRT68 — it is constituted so that the color 
picture corresponding to the color picture recorded on the color-print may be reproduced on the screen of CRT68. 
[0024] In the image processing system 5 concerning this embodiment in this way, a group from which playback was requested from 
one negative film reproduced on the screen of CRT68, the reversal film, or the customer — two or more color pictures corresponding 
to the color picture recorded on the color-print So that an operator may observe and the color picture which has a unific color tone, 
gradation, concentration, etc. as a whole may be reproduced By determining image-processing conditions and inputting into a 
keyboard 69 With the 1st image-processing means 61, to each image data, again, make an image processing perform, and on the 
screen of CRT68, reproduce a color picture and two or more color pictures are observed, a group from which playback was requested 
from one negative film, the reversal film, or the customer — the color picture recorded on the color-print as a whole Until it is checked 
that it is reproducible to the color picture which has a desired color tone, gradation, concentration, etc. If this actuation is repeated, it is 
checked that it is reproducible to the color picture which has a desired color tone, gradation, concentration, etc. and the signal of the 
purport which should reproduce a color picture on a color paper is inputted into a keyboard 69 from an operator a group from which 
playback was requested from one negative film with which CPU60 is memorized by the hard disk 67, the reversal film, or the 
customer - the image data which read and obtained the color picture recorded on the color-print is made to output to the merge means 
75 one by one 

[0025] The 1st image-processing means 61 is connected to the merge means 75, and the synthetic data memory 76 is connected to the 
merge means 75. The graphic form corresponding to red (R), green (G), and blue (B) in the synthetic data memory 76, It has R data 
memory 76R [ which memorizes image data, such as an alphabetic character ], G data memory 76G, and B data memory 76B. 
Compound with the image data which read and obtained the color picture recorded on Film F or Color-print P, and with the image 
output unit 8 mentioned later When a color picture is reproduced on a color paper, a color picture and image data which should be 
compounded, such as a graphic form and an alphabetic character, are memorized. The merge means 75 is connected to the interface 

77. Drawing 7 is the schematic diagram of the image output unit 8 for color picture regeneration systems which reproduces a color 
picture on a color paper based on the image data processed by the image processing system concerning the desirable embodiment of 
this invention. The image output unit 8 is equipped with the interface 77 of an image processing system 5, the connectable interface 

78, CPU79 that controls the image output unit 8, the image data memory 80 which consists of two or more frame memories which 
memorize the image data inputted from the image processing system 5, D/A converter 81 which changes image data into an analog 
signal, the laser beam exposure means 82, and the modulator driving means 83 which outputs the modulating signal which modulates 
the reinforcement of a laser beam in drawing 7 . CPU79 is constituted possible [ a communication link ] through CPU60 and the 
communication wire (not shown) of an image processing system 5. 

[0026] Drawing 8 is the schematic diagram of the laser beam exposure means 82, the laser beam exposure means 82 is equipped with 
the red semiconductor laser light sources 84a, 84b, and 84c, the laser beam emitted by semiconductor laser light source 84b is changed 
into a green laser beam by the wavelength conversion means 85, and the laser beam emitted by semiconductor laser light source 84c is 
changed into a blue laser beam by the wavelength conversion means 86. With the red laser beam and the wavelength conversion 
means 85 which were emitted from semiconductor laser light source 84a With the green laser beam and the wavelength conversion 
means 86 which wavelength was changed, the blue laser beam, from which wavelength was changed It is constituted, respectively so 
that incidence may be carried out to the optical modulators 87R, 87G, and 87B, such as an acoustooptic modulator (AOM). To optical 
modulators 87R, 87G, and 87B Respectively, a modulating signal is inputted from the modulator driving means 83, and according to 
the modulating signal, it is constituted so that the reinforcement of a laser beam may be modulated. With optical modulators 87R, 87G, 
and 87B, it is reflected by the reflective mirrors 88R, 88G, and 88B, and incidence of the laser beam by which reinforcement was 
modulated is carried out to the polygon mirror 89. The image output unit 8 is equipped with the magazine 91 which contained the 
color paper 90 in the shape of a roll, and the color paper 90 is constituted so that it may be conveyed in the direction of vertical 
scanning in accordance with a predetermined conveyance path. The puncher stage 92 equivalent to the die length of the color-print of 
one sheet with which a color picture is reproduced which digs a criteria hole in the side edge section of a color paper 90 for every 
spacing is established in the conveyance path of a color paper 90, and the synchronization with conveyance of a color paper 90 and 
actuation of other means is achieved according to this criteria hole in the image output unit 8. 

[0027] By the polygon mirror 89, the laser beam modulated by optical modulators 87R, 87G, and 87B is scanned by the main scanning 
direction, and exposes a color paper 90 through the ftheta lens 93. Here, since the color paper 90 is conveyed in the direction of 
vertical scanning here, the whole surface is exposed by the laser beam. The bearer rate of the color paper 90 of the direction of vertical 
scanning is controlled by CPU79 here to synchronize with the horizontal-scanning rate of a laser beam, i.e., the rotational speed of the 
polygon mirror 89. The color paper 90 exposed by the laser beam is sent to the development section 94, color development processing, 
predetermined bleaching fixation processing, and predetermined rinsing processing are made, and a color picture is reproduced on a 
color paper 90 based on the image data by which the image processing was carried out with the image processing system 5. The color 
paper 90 with which color development processing, bleaching fixation processing, and rinsing processing were made with the color 
development tub 94, the bleaching fixation tub 95, and a rinse tank 96 It is sent to a dryer part 97 and with the cutter 98 driven 
synchronizing with conveyance of a color paper 90 based on the criteria hole punched at the side edge section of a color paper 90 after 
drying It is cut by the die length corresponding to the color picture recorded on the film F of one coma, or one color paper P, and is 
sent to a sorter 99, and for every number of sheets corresponding to one film F, or customer, it is constituted so that it may be 
accumulated. 
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[0028] What is used here by the usual auto-processor as the color development tub 94, the bleaching fixation tub 95, a rinse tank 96, a 
dryer part 97, a cutter 98, and a sorter 99 can be used. Drawing 9 is a block flow diagram which shows the detail of the 1st image- 
processing means 61. As shown in drawing 9 , the 1st image-processing means 61 is equipped with a dynamic-range conversion 
means 104 change the dynamic range of a depth-of-shade gray-scale-conversion means 100 to change the concentration data, color 
data, and gradation data of image data, a saturation conversion means 101 to change the saturation data of image data, a digital scale- 
factor conversion means 102 change the number of pixel data of image data, a frequency processing means 103 perform frequency 
processing to image data, and image data. When reproducing continuously the color picture recorded on the film F of two or more 
sheets, or Color-print P, it reads a color picture as follows, and the color picture regeneration system containing the image processing 
system 5 concerning the desirable embodiment of this invention constituted as mentioned above generates image data, performs an 
image processing to image data, and reproduces a color picture on a color paper 90. 

[0029] When reproducing the color picture recorded on the films F, such as a negative film or a reversal film, the transparency mold 
image reader 10 is connected to the interface 48 of an image processing system 5 through an interface 21, and Film F is set to a carrier 
22. If Film F is set to a carrier 22, a driving signal will be outputted to a motor 23 from CPU60, and a motor 23 will drive a driving 
roller 24. Consequently, Film F is conveyed in the direction of an arrow head. The screen detection sensor 25 detects concentration 
distribution of Film F, and outputs the detected concentration signal to CPU26. If CPU26 computed the screen location of the color 
picture recorded on Film F, the screen location of a color picture reached the position based on this concentration signal and it judges, 
actuation of a motor 23 will be stopped. Consequently, the color picture recorded on Film F is stopped to the CCD area sensor 1 5 and 
a lens 1 6 in a predetermined screen location. To predetermined timing, after that, light is emitted from the light source 1 1 and the 
quantity of light is adjusted by the quantity of light adjustment unit 12. In the transparency mold image reader 10, the light emitted 
from the light source 11 It is adjusted to the predetermined quantity of light by the quantity of light adjustment unit 12, and with the 
color-separation unit 1 3, it is decomposed into three colors of red (R), green (G), and blue (B), respectively, and a red (R) light is first 
irradiated by Film F. Subsequently A green (G) light is irradiated, a blue (B) light is irradiated by Film F at the end, respectively, the 
light which penetrated Film F is read by the CCD area sensor 15 in photoelectricity, each image data of R, G, and B is generated, and 
it is transmitted to an image processing system 5 one by one. Therefore, the transparency mold image reader 10 Red light (R) is 
irradiated at a film, R image data for one coma of a film is generated, and it transmits to an image processing system 5. First, 
subsequently Green light (G) is irradiated at a film, G image data for one coma of a film is generated, and it transmits to an image 
processing system 5, and finally blue glow (B) is irradiated at a film, B image data for one coma of a film is generated, and it transmits 
to an image processing system 5. 

[0030] In this embodiment, the color picture recorded on one coma of a film It is read over 2 times and image reading conditions are 
determined based on the 1st image data obtained by reading (read ahead) of the 1st. With the quantity of light adjustment unit 12 The 
quantity of light of the light irradiated by Film F and the storage time of the CCD area sensor 15 are adjusted, and it is constituted so 
that reading (this reading) of the 2nd may be made. In this read ahead, the CCD area sensor 1 5 is controlled by CPU26 to transmit only 
the image data corresponding to the color picture of either the odd number field and the even number field to amplifier 1 7. The 
number of lines of the image data corresponding to this odd number field or the even number field is 1/2 of the read number of lines of 
a color picture, therefore that number of pixel data has also become one half. It is chosen by CPU26, and after the image data 
corresponding to the odd number field or the even number field generated by the CCD area sensor 15 is amplified by the amplifier 17, 
it is changed into a digital signal by A/D converter 1 8. the interface 21 after the image data changed into the digital signal received the 
variation in the sensibility for every pixel, and amendment of the dark current with the CCD amendment means 19 and being changed 
into concentration data by the log transducer 20, and an interface 48 — minding — R image data for one coma — subsequently to G 
image data for one coma, and the last, it is the order of B image data for one coma, and is sent to an image processing system 5 for 
every line. 

[0031] The image data inputted into the image processing system 5 is first inputted into the data-processing section 46. The data- 
processing section 46 performs a NEGAPOJI reversal process to image data, when the inputted image data reads the color picture 
recorded on the reversal film F and is generated, and it outputs image data to the addition averaging operator means 49, without also 
performing processing of what, when the color picture recorded by the negative film F is read and it is generated. The addition 
averaging operator means 49 will decrease the number of pixel data of each line of each image data to one half by adding and 
averaging the value of two pixel data with which R image data adjoins, and assigning one pixel data, if R image data is received from 
the data-processing means 46. CPU60 subsequently, only one [ of R image data ] pixel data of odd lines and even lines Respectively to 
1st R line buffer 50aR and 2nd R line buffer 50bR The odd-numbered pixel data of odd lines and even lines of alternation, i.e., R 
image data To 1st R line buffer 50aR and the 2nd one side of R line buffer 50bR 1 st R line buffer 50aR and the 2nd another side of R 
line buffer 50bR are made to memorize the even-numbered pixel data of odd lines and even lines of each image data of R image data, 
respectively. Therefore, since only one image data of odd lines and even lines is transmitted to 1 st R line buffer 50aR and 2nd R line 
buffer 50bR among R image data outputted from the addition averaging operator processing means 49, the number of lines of the 
image data memorized by 1 st R line buffer 50aR and 2nd R line buffer 50bR is set to one half. 

[0032] It sets here at the time of a read ahead. CPU60 1st R line buffer 50aR, and the 2nd either of the R line buffer 50aR(s) and the 
1st frame memory unit 5 1 Connect with the input bus 63 and it is controlling to sever connection between the 2nd frame memory unit 
52 and the 3rd frame memory unit 53, and the input bus 63. therefore, only R image data memorized by 1st R line buffer 50aR and the 
2nd one side of R line buffer 50bR That is, only one odd-numbered pixel data of odd lines and even lines or the even-numbered pixel 
data is transmitted to the 1 st frame memory unit 5 1 one by one as image data of a read ahead. Consequently, the number of pixel data 
in each line of R image data decreases to one half. In this way, the number of pixel data is eventually reduced to 1/16, and R image 
data corresponding to the color picture recorded on the film F of one coma is memorized by R data memory 5 1R of the 1st frame 
memory unit 51. Subsequently, also about G image data and B image data, the same processing is made, and the number of pixel data 
is eventually reduced to 1/1 6, and is memorized by G data memory 5 1G and B data memory 5 1 B of the 1 st frame memory unit 51, 
respectively. 

[0033] On the other hand, when reproducing the color picture recorded on Color-print P, the reflective mold image reader 30 is 
connected to the interface 48 of an image processing system 5 through an interface 41, and Color-print P is supported by the carrier 42. 
After being reflected on the front face of Color-print P, carrying out incidence of the light emitted from the light source 3 1 to the 
color-balance filter 33 through a mirror 32 and adjusting the sensibility of R, G, and B, the quantity of light is adjusted by the quantity 
of light adjustment unit 34. As mentioned above, in a read ahead, the light emitted from the light source 3 1 is adjusted to the 
predetermined quantity of light by the quantity of light adjustment unit 34, and by the CCD line sensor 35 which consists of three line 
sensors corresponding to each of R, G, and B, light is received and it is read in photoelectricity. The color picture recorded on the 
color-print P which the light source 3 1 and a mirror 32 are moved here by the driving means (not shown) at the rate of predetermined 
in the direction of vertical scanning of an arrow head, i.e., the direction, in drawing 3 , consequently was supported by the carrier (not 
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shown) is read two-dimensional, and the image data corresponding to R, G, and B is generated by the CCD line sensor 35. Since the 
passing speed of the light source 3 1 and a mirror 32, i.e., a vertical-scanning rate, is set up twice as compared with the time of this 
reading at the time of a read ahead, the number of pixel data of the direction of vertical scanning of the image data generated by the 
reflective mold image reader 30 at the time of a read ahead is 1/2 at the time of this reading. 

[0034] After R image data corresponding to R, G, and B which were generated by the CCD line sensor 35, G image data, and B image 
data are amplified by the amplifier 37, they are changed into a digital signal by A/D converter 38, respectively. After the image data 
changed into the digital signal receives the variation in the sensibility for every pixel, and amendment of the dark current and is 
changed into concentration data by the CCD amendment means 39 by the log transducer 40, through an interface 41 and an interface 
48, it is a pixel unit and is sent to an image processing system 5 by it. The image data transmitted from the reflective mold image 
reader 30 is inputted into the data-processing section 46 of an image processing system 5, based on a look-up table, is changed into 10 
bits which is the number of bits of the image data to which the number of bits was transmitted by the transparency mold image reader 
10 from 12 bits, and receives a NEGAPOJ1 reversal process further. The number of bits is changed into 10 bits, and carrier beam 
image data is outputted to the addition averaging operator means 49 from the data-processing section 46 in a NEGAPOJT reversal 
process. The addition averaging operator means 49 will decrease the number of pixel data of each line direction of each image data to 
one half by carrying out averaging of the value of two pixel data with which R image data adjoins, the value of two pixel data with 
which G image data adjoins, and the value of two pixel data with which B image data adjoins, and assigning them to one pixel data, 
respectively, if image data is received. 

[0035] By control of CPU60, subsequently, only one [ of R image data ] image data of odd lines and even lines To 1st R line buffer 
50aR and 2nd R line buffer 50bR, by rums Only one [ of G image data ] image data of odd lines and even lines To 1st G line buffer 
50aG [ 1st ] and 2nd G line buffer 50bG, by turns Only one [ of B image data ] image data of odd lines and even lines is memorized by 
turns by 1st B line buffer 50aB and 2nd B line buffer 50bG, respectively. The odd-numbered pixel data of one [ of R image data ] 
image data of odd lines and even lines namely, to 1st R line buffer 50aR and the 2nd one side of R line buffer 50bR The even- 
numbered pixel data on 1st R line buffer 50aR and the 2nd another side of R line buffer 50bR The odd-numbered pixel data of one [ of 
G image data ] image data of odd lines and even lines to 1st G line buffer 50aG and the 2nd one side of G line buffer 50bG The even- 
numbered pixel data of one [ of G image data ] image data of odd lines and even lines on 1st G line buffer 50aG and the 2nd another 
side of G line buffer 50bG The odd-numbered pixel data of one [ of B image data ] image data of odd lines and even lines to either 1st 
B line buffer 50aB or B line buffer 50bB On another side of 1st B line buffer 50aB and B line buffer 50bB, the even-numbered pixel 
data of one [ of B image data ] image data of odd lines and even lines are memorized, respectively. Therefore, the inside of the image 
data of R, G, and B which were outputted from the addition averaging operator processing means 49, Only one image data of odd lines 
and even lines 1st R line buffer 50aR, 1st G line buffer 50aG and 1st B line buffer 50aB memorize. Since only the image data of 
another side is transmitted to 2nd R line buffer 50bR, 2nd G line buffer 50bG, and 2nd B line buffer 50bB, 1st R line buffer 50aR, 1st 
G line buffer 50aG, The number of lines of the image data of R, G, and B which are memorized by 1st B line buffer 50aB, 2nd R line 
buffer 50bR, 2nd G line buffer 50bG, and 2nd B line buffer 50bB decreases to one half. 

[0036] It sets here at the time of a read ahead. CPU60 The line buffer of the 1st group and 2nd R line buffer 50bR which consist of 1st 
R line buffer 50aR, the 1st G line buffer 50aG, and the 1st B line buffer 50aB, The line buffer of one group of the line buffers of the 
2nd group which consists of the 2nd G line buffer 50bG and the 2nd B line buffer 50bB, Connect the 1st frame memory unit 51 to the 
input bus 63, and it is controlling to sever connection between the 2nd frame memory unit 52 and the 3rd frame memory unit 53, and 
the input bus 63. Therefore, the line buffer of the 1st group and 2nd R line buffer 50bR which consist of 1st R line buffer 50aR, the 1st 
G line buffer 50aG, and the 1st B line buffer 50aB, Only the image data memorized by the line buffer of one group of the line buffer of 
the 2nd group which consists of the 2nd G line buffer 50bG and the 2nd B line buffer 50bB Only one [ of the image data of R, G, and 
B ] odd-numbered pixel data of odd lines and even lines or the even-numbered pixel data namely, as image data of a read ahead One 
by one, it will be transmitted to each data memory 51R, 5 1G, and 5 IB of the 1st frame memory unit 51, respectively. Consequently, 
the number of pixel data in each line of image data decreases to one half to a pan. In this way, the number of pixel data of the image 
data generated from the color picture recorded on the color-print P of one sheet is eventually reduced to 1/16, and is memorized by R 
data memory 5 1R [ of the 1st frame memory unit 5 1 ], G data memory 5 1G, and B data memory 5 IB as image data corresponding to 
R, G, and B, respectively. Thus, the image data for one sent coma is selectively memorized by R data memory 5 1R [ of the 1st frame 
memory unit ], G data memory 51 G, and B data memory 5 IB for every pixel from the reflective mold image reader 30. 
[0037] In this way, the image data which was read by the read ahead and memorized by the 1st frame memory unit 5 1 is sent to a data 
bus 65, and is analyzed by CPU60. CPU60 is based on the image data read by the read ahead. By this reading So that it may be 
suitable for the dynamic range of the CCD area sensor 15 and reading of a color picture may be made While outputting a reading 
control signal to CPU26 of the transparency mold image reader 10, or CPU46 of the reflective mold image reader 30 through a data 
bus 65 Based on the image data obtained by this reading, the image reading conditions for this reading are automatically determined so 
that it may be refreshable on a color paper 90 in the image which has the optimal concentration, gradation, and a color tone. CPU26 of 
the transparency mold image reader 10, or CPU46 of the reflective mold image reader 30 Based on the reading control signal inputted 
from CPU60, so that the light of the desired quantity of light may be irradiated by Film F at the time of this reading Or while 
controlling the quantity of light adjustment unit 12 or the quantity of light adjustment unit 33 so that the light of the desired quantity of 
light reflected by Color-print P is received by the CCD line sensor 35 The storage time of the CCD area sensor 15 and the CCD line 
sensor 15 is adjusted. 

[0038] Simultaneously, CPU60 amends image-processing conditions, such as a parameter of delivery and an image processing, to the 
1st image-processing means 61 and the 2nd image-processing means 62 for a control signal through a data bus 65 if needed according 
to the analysis result of the image data read by the read ahead. Furthermore, it is read by read ahead and the 1st frame memory unit 5 1 
memorizes, image data is sent to the 2nd image-processing means 62, after image processings, such as gradation amendment, color 
conversion, and concentration conversion, are performed by the look-up table or matrix operation, through a data bus 65, it is sent to 
CRT68 and a color picture is displayed on the screen of CRT74. An operator can observe the color picture displayed on the screen of 
CRT68, can operate a keyboard 69 if needed, and can amend the image reading conditions and/or image-processing conditions for this 
reading. An operator operates a keyboard 69, and when the indication signal of a purport which should amend the image reading 
conditions and/or image-processing conditions for this reading is inputted, an indication signal is inputted into CPU60 through a data 
bus 65. Based on an indication signal, CPU60 generates a control signal and outputs it to a data bus 65, a control signal is sent to 
CPU26 of the transparency mold image reader 10 or CPU46 of the reflective mold image reader 30 and/or the 3rd image processing 
system 61 and/, or the 2nd image-processing means 62, and image reading conditions and/or image-processing conditions are 
amended. 

[0039] Since the data bus 65 is formed in this embodiment separately [ the input bus 63 and the output bus 64 of the 1st frame memory 
unit 5 1, the 2nd frame memory unit 52, and the 3rd frame memory unit 53 ], While having inputted image data into the 1st frame 
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memory unit 51, the 2nd frame memory unit 52, or the 3rd frame memory unit 53, or also while outputting image data from these An 
operator can input various indication signals and can reproduce a color picture on the screen of CRT68. In this way, this reading will 
be performed by it if the image reading conditions and/or image-processing conditions for this reading are determined by read ahead. 
In the time of this reading the CCD area sensor 15 of the transparency mold image reader 10 The image data of the odd number field 
of the color picture recorded on one coma of Film F, and the even number field red (R) - green - every color of (G) and blue (B) - 
generating - these red (R) - green - the image data of (G), the odd number field for every blue (B) color, and the even number field - 
- red (R) - green — per 1 coma for every color of (G) and blue (B) It is inputted into an image processing system 5 through an 
interface 21 and an interface 48. Moreover, it is a vertical-scanning rate lower than the time of a read ahead, and the CCD line sensor 
35 of the reflective mold image reader 30 reads the color picture memorized by the color-print P of one sheet, generates image data, 
and this image data is a pixel unit for every color of red (R), green (G), and blue (B), and it is inputted into an image processing 
system 5 through an interface 41 and an interface 48. 

[0040] The image data inputted into the image processing system 5 is first inputted into the data-processing section 46. The data- 
processing section 46 performs a NEGAPOJI reversal process to image data, when the inputted image data reads the color picture 
recorded on the reversal film F and is generated, and it outputs image data to the addition averaging operator means 49, without also 
performing processing of what, when the color picture recorded by the negative film F is read and it is generated. Furthermore, when 
the inputted image data is image data transmitted from the reflective mold image reader 30, the data-processing section 46 changes the 
number of bits into 1 0 bits which is the number of bits of the image data to which it was transmitted from the transparency mold image 
reader 10 from 12 bits based on a look-up table, further, performs a NEGAPOJI reversal process and outputs image data to the 
addition averaging operator means 49. The addition averaging operator means 49 is set at the time of this reading. The inputted image 
data without performing averaging processing to image data altogether 1st R line buffer 50aR, 1st G line buffer 50aG, It is transmitted 
to aB and 2nd R line buffer 50bR, 2nd G line buffer 50bG, and 2nd B line buffer 50bB. the 1st B line buffer 50 - 1st R line buffer 
50aR, 1st G line buffer 50aG, 1st B line buffer 50aB and 2nd R line buffer 50bR, To 2nd G line buffer 50bG and 2nd B line buffer 
50bB By turns, it memorizes. 1st R line buffer 50aR, 1st G line buffer 50aG, 1st B line buffer 50aB and 2nd R line buffer 50bR, 
Temporarily, after being held by 2nd G line buffer 50bG and 2nd B line buffer 50bB, the 2nd frame memory unit 52 or the 3rd frame 
memory unit 53 memorizes at them, a group from which playback was requested from one negative film, the reversal film, or the 
customer by the keyboard 69 from an operator — the color picture recorded on the color-print as a whole When the input signal of the 
purport which should be reproduced to the color picture which has a unific color tone, gradation, concentration, etc. is inputted The 
image data which you were made to memorize by the 2nd frame memory unit 52 or the 3rd frame memory unit 53 You are made to 
memorize by the hard disk 67, and the read ahead and this reading of a color picture which were further recorded on the color picture 
recorded on the next coma of Film F or the following color-print P are performed, and the image data generated by this reading is 
memorized by the hard disk 67. in this way, a group from which playback was requested from one negative film, the reversal film, or 
the customer - all the color pictures recorded on the color-print are read by this reading, and the generated color picture is memorized 
by the hard disk 67. 

[0041] Here the image data from the transparency mold image reader 10 Since it is sent to an image processing system 5 per 1 coma 
for every color of red (R), green (G), and blue (B), one by one CPU60 When R image data is sent to an image processing system 5, 
this to 1st R line buffer 50aR and 2nd R line buffer 50bR After making it memorize and holding temporarily by turns by 1st R line 
buffer 50aR and 2nd R line buffer 50bR, R data memory 52R of the 2nd frame memory unit 52 or R data memory 53R of the 3rd 
frame memory unit 53 is made to memorize. CPU60 similarly G image data and B image data Subsequently, 1st G line buffer 50aG 
and 2nd G line buffer 50bG, 1st B line buffer 50aB and 2nd B line buffer 50bB are made to memorize by turns. These 1st G line buffer 
50aG and 2nd G line buffer 50bG, By 1st B line buffer 50aB and 2nd B line buffer 50bB G data memory 52G of the 2nd frame 
memory unit 52 or G data memory 53G of the 3rd frame memory unit 53 after holding temporarily, And it is made to memorize by B 
data memory 52B of the 2nd frame memory unit 52, or B data memory 53B of the 3rd frame memory unit 53. 
[0042] Moreover, the image data sent per pixel for every color from the reflective mold image reader 30 By control of CPU60, R 
image data By turns, to 1st R line buffer 50aR and 2nd R line buffer 50bR, G image data B image data is memorized by 1st G line 
buffer 50aG and 2nd G line buffer 50bG, and is memorized by turns by 1st B line buffer 50aB and 2nd B line buffer 50bG, 
respectively. Therefore, it sets to the image processing system 5 concerning this embodiment. From the reflective mold image reader 
30, R image data of the 1st pixel sent to the beginning Make 1st R line buffer 50aR memorize, and 1 st G line buffer 50aG is made to 
memorize G image data of the 1st pixel sent to the degree. 1st B line buffer 50aB is made to memorize B image data of the 1st pixel 
sent to the 3rd. 2nd R line buffer 50bR is made to memorize R image data of the 2nd pixel sent to the 4th. 2nd G line buffer 50bG is 
made to memorize G image data of the 2nd pixel sent to the 5th, and B image data of the 2nd pixel sent to the 6th is memorized to 2nd 
B line buffer 50bB - making - ****** - like It is constituted so that the line buffer which memorizes the image data of a color which 
corresponds the image data of R, G, and B from the reflective mold image reader 30 by control of CPU60 may be made to memorize 
for every color. 

[0043] Furthermore, the image data memorized by 1st R line buffer 50aR and 2nd R line buffer 50bR To R data memory 52R of the 
2nd frame memory unit 52, or R data memory 53R of the 3rd frame memory unit 53 Moreover, the image data memorized by 1st G 
line buffer 50aG and 2nd G line buffer 50bG To G data memory 52G of the 2nd frame memory unit 52, or G data memory 53G of the 
3rd frame memory unit 53 The image data memorized by 1st B line buffer 50aB and 2nd B line buffer 50bB It is transmitted and is 
made to memorize, respectively by B data memory 52B of the 2nd frame memory unit 52, or B data memory 53B of the 3rd frame 
memory unit 53. You are made to memorize the image data which you were made to memorize by the 2nd frame memory unit 52 or 
the 3rd frame memory unit 53 by the hard disk 67, and the read ahead and this reading of a color picture which were recorded on the 
recorded color picture or the following color-print P subsequently to the next coma of Film F are performed, and the image data 
generated by this reading is memorized by the hard disk 67. 

[0044] in this way, a group from which playback was requested from one negative film, the reversal film, or the customer — all the 
color pictures recorded on the color-print When it is read by this reading and the generated color picture is memorized by the hard disk 
67, CPU60 Each image data memorized by the hard disk 67 is outputted to the 1st image treatment means 61, and an image processing 
is performed according to the changed image-processing conditions as a result of the image-processing conditions set up beforehand or 
a read ahead. In the 1st image-processing means 61, based on a look-up table, the concentration data, color data, and gradation data of 
image data are changed by the depth-of-shade gray-scale-conversion means 100, the saturation data of image data are changed by the 
saturation conversion means 101 according to matrix operation, and frequency processing of frequency emphasis etc. is performed to 
image data by the frequency processing means 103. Furthermore, the number of pixel data of image data is decreased by the digital 
scale-factor conversion means 102 of the 1st image-processing means 61. a group decreasing the number of pixel data of image data 
here was requested for playback from one negative film memorized by the hard disk 67, the reversal film, or the customer - if the 
number of pixel data of the image data corresponding to the color picture recorded on the color-print is huge and it remains as it is, it is 
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because a color picture cannot be displayed on the screen of CRT68. in this way, a group from which the image data by which an 
image processing is performed [ image data ] and the number of pixel data was decreased was sent to CRT68 one by one, and 
playback was requested from one negative film, the reversal film, or the customer - if all the image data corresponding to the color 
picture recorded on the color-print is sent to CRT68, based on image data, two or more color pictures will be simultaneously 
reproduced on the screen of CRT68. a group from which the operator compared the color tone of two or more color pictures displayed 
on the screen of CRT68, concentration, gradation, etc., and playback was requested from one negative film, the reversal film, or the 
customer according to a customer's request - the color picture recorded on the color-print inputs image-processing conditions into a 
keyboard 69, and changes image-processing conditions into it so that it may be reproduced as a color picture which has a unific color 
tone, concentration, gradation, etc. When image-processing conditions are changed, CPU60 a group from which playback was anew 
requested from one negative film memorized by the hard disk 67, the reversal film, or the customer - the image data corresponding to 
the color picture recorded on the color-print One by one, output to the 1st image treatment means 61, and while performing an image 
processing similarly according to the changed image-processing conditions a group from which the number of pixel data was 
decreased and playback was requested by CRT68 from delivery, one negative film, the reversal film, or the customer one by one — 
two or more images corresponding to the color picture recorded on the color-print are reproduced on the screen of CRT68. 
[0045] in this way, a group the operator was requested for playback from one negative film, the reversal film, or the customer based on 
two or more color pictures reproduced on the screen of CRT68 — when the color picture recorded on the color-print judges that it is 
refreshable as a color picture which has the unific color tone according to a customer's request, concentration, gradation, etc., an 
operator inputs into a keyboard 69 the signal of the purport which should reproduce a color picture. If the signal of the purport which 
should reproduce a color picture is inputted by the keyboard 69, it will be obtained by this reading memorized by the hard disk 67. 
With the 1st image-processing means 61 One by one, reading appearance of the image data to which the image processing was 
performed is carried out to the 1st image-processing means 61, and it is set for the 1st image-processing means 61 . Based on the 
image-processing conditions which are not changed, an image processing is performed and it responds to the size of the color picture 
reproduced on a color paper 90. With the digital scale-factor conversion means 102 The number of pixel data of image data is 
fluctuated, and it is outputted to the image output unit 8 one by one through the merge means 75. When having inputted the indication 
signal of the purport which should compound data into the image data from which the operator read and got the color picture using the 
keyboard 69 A data composite signal is outputted to the merge means 75 from CPU60. The merge means 75 Processing of what is not 
performed, either, when the image data which read and obtained the color picture from the synthetic data memory 76, and image data 
which should be compounded, such as a graphic form and an alphabetic character, are read and compounded and the indication signal 
is not inputted into another side and a keyboard 69. Then, image data is outputted to the image output unit 8 from the merge means 75. 

[0046] If image data is inputted into the image output unit 8 through the merge means 75 to the interface 77 and interface 78 of an 
image processing system 5, the inputted image data will be memorized by the image data memory 80 which consists of two or more 
frame memories. Since reading actuation of the color picture recorded here by Film F or Color-print P and actuation of the image 
output unit 8 do not synchronize, it is read by the image reader 1 and an image processing is independently inputted into processing of 
the image output unit 8 to carrier beam image data by the image output unit 8 with an image processing system 5. Then, constitute the 
image data memory 80 which memorizes the image data inputted by two or more frame memories from the image processing system 5 
in this embodiment, and it is made to make a frame memory memorize image data one by one. Even if reading of an image is made 
and image data is sent to the image output unit 8 by the image reader 1 at high speed, the image output unit 8 has guaranteed that a 
color picture is reproducible on a color paper 90 at the rate of predetermined. If each means in the image output unit 8 is constituted so 
that it may synchronize and may be operated by CPU79, and a color paper 90 is pulled out and it is conveyed in the direction of 
vertical scanning in accordance with a predetermined conveyance path from a magazine 91 While reading image data from an image 
data memory 80, being changed into an analog signal by D/A converter 81, being inputted into the modulator driving means 86 
synchronizing with this and generating a modulating signal Semiconductor laser light source 84a to a red laser beam the laser beam 
which the semiconductor laser light sources 84b and 84c to infrared laser light was emitted, and was emitted from semiconductor laser 
light source 84b The laser beam which was changed into the green laser beam by the wavelength conversion means 85, and was 
emitted by semiconductor laser light source 84c After being changed into a blue laser beam by the wavelength conversion means 86, a 
green laser beam is set to optical modulator 87G, and a red laser beam sets incidence of the blue laser beam to modulator 87R at 
optical modulator 87B, respectively. A modulating signal is inputted into optical modulators 87R, 87G, and 87B from the modulator 
driving means 83, respectively, according to a modulating signal, i.e., image data, the reinforcement is modulated, it is reflected by the 
reflective mirrors 88R, 88G, and 88B, and incidence of the laser beam is carried out to the polygon mirror 89. The polygon mirror 89 
is rotated at the rate of predetermined, and horizontal scanning of the laser beam is carried out by the polygon mirror 89 through the 
ftheta lens 93 in the front-face top of the color paper 90 currently conveyed in the direction of vertical scanning. Therefore, a color 
paper 70 is exposed by the laser beam of R, G, and B two-dimensional. Since the color paper 90 is conveyed in the direction of 
vertical scanning so that it may synchronize with the revolution of the polygon mirror 89, a color paper 90 will be exposed by the laser 
beam so that it may correspond to the color picture recorded on Film F or Color-print P. 

[0047] In this way, after the color development of the color paper 90 exposed by the laser beam is sent and carried out to the color 
development tub 94 and bleaching fixation is carried out by the bleaching fixation tub 95, it rinses within a rinse tank 96 and a color 
picture is reproduced on a color paper 90 based on the image data by which the image processing was carried out with the image 
processing system 5. The color paper 90 with which color development processing, bleaching fixation processing, and rinsing 
processing were made It is sent to a dryer part 97 and with the cutter 98 driven synchronizing with conveyance of a color paper 90 
based on the criteria hole punched at the side edge section of a color paper 90 after drying every [ corresponding to / it is cut by the die 
length corresponding to the color picture recorded on the film F of one coma, or the color-print P of one sheet, is sent to a sorter 99, 
and / one film F ] number of sheets - or it is accumulated for every customer, a group from which playback was requested from one 
negative film, the reversal film, or the customer by the keyboard 69 from an operator according to this embodiment - the color picture 
recorded on the color-print as a whole When the input signal of the purport which should be reproduced to the color picture which has 
a unific color tone, gradation, concentration, etc. is inputted a group the image processing system 5 was requested for playback from 
one negative film, the reversal film, or the customer - the image data obtained by this reading of the color picture recorded on the 
color-print a group from which the hard disk 67 was made to memorize and playback was requested from one negative film, the 
reversal film, or the customer one by one - all the image data generated by this reading of the color picture recorded on the color-print 
If a hard disk 67 memorizes, while performing an image processing according to the image-processing conditions changed into the 1 st 
image treatment means 61 one by one in image data as a result of delivery, the image-processing conditions defined beforehand, or a 
read ahead After decreasing the number of pixel data of image data, it is based on image data. Display two or more color pictures 
corresponding to the color picture recorded on the color-print, and an operator observes these, a group from which playback was 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



1/6/2006 



JP,09-298657,A [DETAILED DESCRIPTION] 



Page 10 of 10 



requested from one negative film, the reversal film, or the customer on the screen of CRT68 — It is constituted so that image- 
processing conditions can be changed. Therefore, an operator is based on the color picture displayed on the screen of CRT68. a group 
from which playback was requested from one negative film, the reversal film, or the customer - the color picture recorded on the 
color-print as a whole As a color picture which has a unific color tone, gradation, concentration, etc., so that it may be refreshable on a 
color paper 90 Image-processing conditions can be set up and an image processing can be performed to image data, a group from 
which playback was requested from one negative film, the reversal film, or the customer - it becomes possible to reproduce the color 
picture recorded on the color-print according to a customer's request as a color picture which has a unific color tone, gradation, 
concentration, etc. on a color paper 90. 

[0048] Modification various by within the limits of invention indicated by the claim, without being limited to the above embodiment is 
possible for this invention, and it cannot be overemphasized that it is that by which they are also included within the limits of this 
invention. For example, although the image data generated by the reflective mold image reader 30 is transmitted to the image 
processing system 5 for every pixel in said embodiment The image data of R, G, and B to which a format modification means is 
transmitted per line The 1 st frame memory unit 5 1, R data memory 52R equipped with R data memory 5 1 R, G data memory 5 1G, and 
B data memory 5 IB, The 2nd frame memory unit 52 or R data memory 53R equipped with G data memory 52G and B data memory 
52B, To the 3rd frame memory unit 53 equipped with G data memory 53 G and B data memory 53 B, selectively, if it constitutes so that 
it may be made to memorize From the reflective mold image reader 30, R image data of the 1st line, G image data of the 1st line, and 
the 1st line image data B image data subsequently R image data of the 2nd line, G image data of the 2nd line, and B image data of the 
2nd line - as - red (R) - green - you may make it transmit to an image processing system 5 per line for every image data of (G) and 
blue(B) 

[0049] In said embodiment, it is based on the image data obtained by the read ahead. Moreover, by CPU26 and CPU46 Although the 
storage time of the CCD area sensor 15 in this reading and the CCD line sensor 35 is controlled while controlling the quantity of light 
adjustment unit 12 and the quantity of light adjustment unit 34 and adjusting the quantity of light in this reading Even if it controls the 
quantity of light adjustment unit 12 and the quantity of light adjustment unit 34 and adjusts only the quantity of light in this reading, 
you may make it control only the storage time of the CCD area sensor 15 in this reading, and the CCD line sensor 35. Furthermore, it 
replaces with these and you may make it control the clock rate of the CCD area sensor 15 and the CCD line sensor 35 in addition to 
these. In said embodiment furthermore, the 1st image-processing means 61 It has the depth-of-shade gray-scale-conversion means 100, 
the saturation conversion means 101, the digital scale-factor conversion means 102, the frequency processing means 103, and the 
dynamic range conversion means 104. Although the inputted image data is constituted so that it may be this sequence and depth-of- 
shade gray scale conversion, saturation conversion, scale-factor conversion, frequency processing, and dynamic range conversion may 
be received If it is constituted in advance of frequency processing so that scale-factor conversion may be made, the sequence of the 
image processing by other processing means can be changed into arbitration. 

[0050] In said embodiment moreover, an image processing system 5 a group from which playback was requested from one negative 
film, the reversal film, or the customer, although the color picture recorded on the color-print is reproduced according to a customer's 
request as a color picture which has a unific color tone, gradation, concentration, etc. on a color paper 90 According to a customer's 
request, the color picture recorded on one strip of a negative film or a reversal film as a color picture which has a unific color tone, 
gradation, concentration, etc. on a color paper 90 According to a customer's request, the color picture which you may make it 
reproduced and was recorded on one strip of a negative film or a reversal film as a color picture which has a unific color tone, 
gradation, concentration, etc. on a color paper 90 If the hard disk 67 has the storage capacity which can memorize the image data 
which read and obtained the color picture recorded on one strip of a negative film or a reversal film, it is sufficient for the case to 
reproduce. Furthermore, in this invention, a means does not necessarily mean a physical means and the function of each means also 
includes the case where software realizes. Moreover, even if the function of one means is realized by two or more physical means, the 
function of two or more means may be realized by one physical means. 
[0051] 

[Effect of the Invention] According to this invention, an image processing is performed to the image data which read the color picture 
in photoelectricity, generated the image data which changed into the digital signal and was obtained, memorized for the image data 
storage means, and was memorized by the image data storage means. It is the image processing system used for the color picture 
regeneration system which reproduces a color picture, and it becomes possible to offer the image processing system which can 
reproduce two or more color pictures as a whole to the color picture into which a color tone, gradation, concentration, etc. were 
unified. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block flow diagram of the color picture regeneration system containing the image processing system 
concerning the desirable embodiment of this invention. 

[Drawing 2] Drawing 2 is the schematic diagram of the transparency mold image reader for color picture regeneration systems which 
generates the image data which should be processed with the image processing system concerning the embodiment of this invention. 
[Drawing 3] Drawing 3 is the schematic diagram of the reflective mold image reader equipped with the image processing system 
concerning the desirable embodiment of this invention for color picture regeneration systems. 

[Drawing 4] Drawing 4 is the block flow diagram of the image processing system 5 concerning the desirable embodiment of this 
invention. 

[Drawing 5] Drawing 5 is the block flow diagram of the image processing system 5 concerning the desirable embodiment of this 
invention. 

[Drawing 6] Drawing 6 is a block flow diagram which shows the detail of the 1 st frame memory unit, the 2nd frame memory unit, and 
the 3rd frame memory unit. 

[Drawing 7] Drawing 7 is the schematic diagram of the image output unit for color picture regeneration systems which reproduces a 
color picture on a color paper based on the image data which the image processing system concerning the desirable embodiment of 
this invention processed. 

Prawing 8] Drawing 8 is the schematic diagram of the laser beam exposure means of an image output unit. 

[Drawing 9] Drawing 9 is a block flow diagram which shows the detail of the 1st image-processing means. 

[Description of Notations] 

F Film 

P Color-print 

I Image Reader 

5 Image Processing System 

8 Image Output Unit 

1 0 Transparency Mold Image Reader 

I I Light Source 

12 Quantity of Light Adjustment Unit 

1 3 Color-Separation Unit 

14 Diffusion Unit 

15 CCD Area Sensor 

1 6 Lens 

17 Amplifier 

18 A/D Converter 

1 9 CCD Amendment Means 

20 Log Converter 

21 Interface 

22 Carrier 

23 Motor 

24 Driving Roller 

25 Screen Detection Sensor 

26 CPU 

30 Reflective Mold Image Reader 

3 1 Light Source 

32 Mirror 

33 Color-balance Filter 

34 Quantity of Light Adjustment Unit 

35 CCD Area Sensor 

36 Lens 

37 Amplifier 

38 A/D Converter 

39 CCD Amendment Means 

40 Log Converter 

41 Interface 
46 CPU 

48 Interface 

49 Addition Averaging Operator Means 
50a The 1st line buffer 

50aR(s) 1st R line buffer 
50aG(s) 1st G line buffer 
50aB(s) 1 st B line buffer 
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50b The 2nd line buffer 
50bR(s) 2nd R line buffer 
50bG(s) 2nd G line buffer 
50bB(s) 2nd B line buffer 

5 1 1 st Frame Memory Unit 
5 1R R data memory 

5 1 G G data memory 
5 IB B data memory 

52 2nd Frame Memory Unit 
52R R data memory 

52G G data memory 
52B B data memory 

53 3rd Frame Memory Unit 
53R R data memory 

53G G data memory 
53B B data memory 
55 Selector 

60 CPU 

61 1st Image-Processing Means 

62 2nd Image-Processing Means 

63 Input Bus 

64 Output Bus 

65 Data Bus 

66 Memory 

67 Hard Disk 

68 CRT 

69 Keyboard 

70 Communication Link Port 

75 Merge Means 

76 Synthetic Data Memory 
76R R data memory 

76G G data memory 
76B B data memory 

77 Interface 

78 Interface 

79 CPU 

80 Image Data Memory 

8 1 D/A Converter 

82 Laser Beam Exposure Means 

83 Modulator Driving Means 

84a, 84b, 84c Semiconductor laser light source 
85 86 Wavelength conversion means 
87R, 87G, 87B Optical modulator 
88R, 88G, 88B Reflective mirror 

89 Polygon Mirror 

90 Color Paper 

91 Magazine 

92 Puncher Stage 

93 FTheta Lens 

94 Color Development Tub 

95 Bleaching Fixation Tub 

96 Rinse Tank 

97 Dryer Part 

98 Cutter 

99 Sorter 

1 00 Depth-of-Shade Gray-Scale-Conversion Means 

101 Saturation Conversion Means 

102 Digital Scale-Factor Conversion Means 

103 Frequency Processing Means 

104 Dynamic Range Conversion Means 
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1 

miEBfcx- * em^ri^e* £ *tfcB«9*- 
in** 2] ma* 9 mmmm& 

"C\ ■«^*«lfc**tfc1Bi«9 f — ^fcaB-5#. #9— B 

mE*fc<DB««y£3£Ho 
[33^<Of¥»BftR03] 
[0 0 0 1] 

-*-*t<&"0*>!K S&fcBMWfcitfu #9--B{fe&fte#J 
l£K*A!K 9*-f ^^/HHH^ftbTWfeixfeBHfc^ 
-*te MUUHrlklftitt* ^9-PB«SrW*i-5* 

5 t 

[0 0 0 2] 

#9— :/y > h«2ft^eA$ttfcA7— Blktr. CCD 
ft ^*«*t«^S:«;tfctt*Jfc 0 *Rfc: J: o T#« 

ftritU B«*Qf3gK«rt^7^--Jwy*y^|E«U * 
&le 7i/-Ay^JI l£Ett$;ftfcBife9 f -*l£B«^ 

mzm\^x. #9 — c-^-ft^cft*rPH»cRTft 

if tf> **^R_b 5 # 7 -B« W £ ^fA^l 

fcfc J: «k Bfflto&H* BW*3J;^««* 
9 -Bflfci LT»4tSii^-e#5. 
[0 0 0 3] 

^rAli^^tH B1feAk3B*fl=tt« ^^7^f;^^ 
y^-*/P7-f ^ hft^fcEftSftfc 

*9-BI6^»¥ft:^aaftif^l6CT. B«tf!y®3£B 
trj:oratt»^K3estt. $>6VMS. — #9— B 
*fcCRTft£^*«*R±fcW£U — 

©4jw**>«jsft zizi&cx, wmtstizxoiz 



(2) «fi¥9-2 9 8 6 5 7 <? 

2 

WASttrv^e. u^uft^f >> ^-rtuoi^&j^^r 

<@>8r C0^7 ^— Bffcwile B«*Q.3ffift#*5St^S 

*u *9HB***W£S*L6fcae>* -*^^f7^/^ 
r7-f>J^ #9-:/y >- hftifl;iE*S*ifc**^#9 

-Bftt^#ttT, fin. ntm. s*t 

oT N ^7-B«*3t«W^a*15ioT, x 

-f^/HH-B-fcjgSIL-CfJfcB^-^^rtU B« 
^-^Ettt^RfcEttU ■ft7 f -*Ett¥WUBtft£ 
tt^Blft^— ^icBlfeA!iSSriffib-C, #9— B^£f?£ 
B«Hfe^^A^fflV^6tt5B«*Qi3ffi»« 
•CfcoT* a»^7-I«t^#iLt, feW, Mr 

^#5B««^«*!i»rSCfcS:Bttti-St>©-c 
20 fo5 0 

[0 0 0 4] 

#9HB***«ttfctt*Bio-c\ r^^^/Hf^f 
ffcUT»fcB&9 f -*le LT. #9-B 

«fc*W4i-S*9-B«W*^^^A«oB««WK« 

B^-^&Ett^ffiftB^-^EIS^Ri. ffiGB 
•9*- * Ett^RKEB $ ttfcMifc^- ^ CISM * 
m-rtbi>t^ ttlBBftx — ^^BIRt 5 — ^»St«^bJ 
30 tBftBfife^aa^ai:. «rEB«*Q«*a^ iotlir 
-^*^«^S*feixfcB«'9 f -^^*^#, HISo^ 
9-B«^s BIWfc*«»riBft* 9— i:. 
9&f2B« toS^a <?3 Bft M3B Afl= £rg£M*TfE ft BlfeteS 
**W3E*« t Srfit^fcB«^.3®»at- J: o T«* * ti 

**fcJ:oTB»«««:lfc*^« title ^^ISf 
40 3^:^HfcB^-^^S<5v>T, ia«C0^79-B«^ 

*ft^«t-S^/t*9-B«^W±*^5J:5le B 

*s-C#. ^SttfeBttWaftftt^SW-SiSJe B 
««!ai*f**3E*»fcJ:or. BiR&aaftftSraEJEi-s 
rttcj:t), *»<&#9-B4fc«:, if*:iU, fen, 
pg^. »*ft^ds*-Snfc*9-B*l2:W*-r5r. t 
50 ds-eriBfcft*. 
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[0 0 0 5] *«MO»*L^*Jfc»«^V^TI4, W 
B* 9— WE*Qf3a*ft=aE3E*ai^J:o 

ift^it, mm. 

^#R— 3ftfc#9HBRlcW*SixSJ: 5te. Elfeto 
[0 0 0 6] 

Afl. #9HBR*:R*tt!K 7^v**/WfcSnfcli« 

TI4, ^^^/PAfc^tey 9-/uz?>{/i>Afj:i?to 
7^/wAFirE*S^fc*9-iif«**«»^K^Bi6 
SilSW^R^^Sl 0 ^ hPlcfBg* 

!9. ^^f^-f /PA$>5i>|4y t;P7^/i/^i 
[0 0 0 7] (3 214, *3gW^^«ffi«(c^-5iiifl6«i 

IM^ -f t^<r>-7^ /wa f icfE^ S frfc* 9 - 

tic J: 9, *9-m«*:*«»^R**D^IBiw«j«S 
ttT*3t), 3tRl l> ftiSl \t^h^h^9t<o%m 
Sr8Bfi^TIB*5tSIBS^=s/ h 1 2, 36JR1 i^e>38* 
* (R) . * (G) *5J:tf* (B) coH-fe 
lc5W»-rSfe5>*^=s/ h l 3, *»i 

Jt51tt«yH4^ :7>f/PAF*S»Lfc5te«:;)6 

F*aiflbfe3t*CCD^yr-fe^lM 5 ICjfSR;* ii:* 
^Xi 6«r«*.Tt^&. 8igSli«R^lft0 3$«l 0 
14. £ fblc. CCDxy r-fc^iM !3;*SWI-& 

w&in^zir* S^/Mfcr* A/D8ERS 1 
8, A/D^l 8l£j;t)^ S^/WbSJxfciERfg 



(3) #H¥9-2 9 8 6 5 7 
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SSrJfii-CCDWiE^ai 9*5<fctfR> G, B(7)Iftf 
- * fcRRi-* o 2 0 «r«*T^ 

[0 0 08] 7-T/PAFI4, 3r-Y y T 2 2|C£ 9««FS 
tt, ^r^yT2 2IC{^^$ttfc7>T/PAFI4, ^t— *2 

3fcJ:9B«iS^5inKin-9 2 4^J:oT. JJf*«)4flr 
RKSfeix-C* i*Jttt«fc«#Stu l =2^<DjJ7~-m 
10 «^)IWt)^7t5^, 1 T^btiZ) X b \z. 

f 1 0«rSJ»i-5CPU2 6 fcttWrT -5 t> x vT 

^)ISflfl:S<5^, CPU2 6I4. 7>f^Fl:E* 

mim*mi&<o&mzm\*tzkni£-rzk* ^23 

20 }tej&sflB**S*u 7>T/^Fl:31tfc»CCDxyr 

=1 ^#<D R iU&y* — * ±f& £ *X> 

ORHMW—^as. 1 O^s/ hSlc, ■iRAa&RlclE 

^>T/PAFIc»fe3fe^B8JtS*Xx 
/^F*aatfc*dsccDxyrtyf 1 sicj: t)ft 

RWfctfeUJ£*l/T\ 7-f;^F^l3^Gi®ffif- 

lotryhftic iRRftWRi;:ra3*i&. 

30 WCCDxy TirVlM 5 \Z X \> ftM&JK&itti £ tl 

±i££ti1ti=-*ft<nBm&7*—*&, lotahs 
ferilSftfclBR^— R> G, BcoHj^-^^ 

ic, i3-7ist\ iii^agiasicte^stt^rtic 
[0009] is 3 14, * ^mmmmzfrfr 

X 5 l^x RWfflWftR^Bi 0 3 o 14. jfr^-^y:/ 
hPKE»S*Lfc*9-BMfcl^ **:BMtLT, 

v h Pic J: 9 BUkt Sftfc**KMBt8il fc l-<t 9 > 

*i3i, *R3 i**6«*6*t. ^7-yy>hP^ 

>- hP^^SXSIt^tLfc^OR, G. B^SSrPfi 
t6^7-/<7^7>f/^3 3, ^7- ^yVhPO 

50 h34, ^77-^y v hPlcJ; 9K»*ttfc*Sr3fe«ft 
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FPICJ: OKltSJxfcSfeSrCCD^-f ^ir>-^3 5Ul|g 
ft$^5uyX3 6^fiiT^<5 0 QCD7^^tyf 
3 5fl, R N G. B OEfe KfcHC U 7t 3 7 ^ >"fe >ih 

l:»^^oo N CCD7^>"tyt3 5{cj;^ i;7 

[o o i o] BLftmmmm^vmnz on, stai* 
sjvfcR. g, B<a®«fg#*iaiiei-*^ffi»3 7, u 

3 8 lc ± t> y 5 >f * /Wfc £ ftfcpjffefS^I;!** b T . 
iB*«<&J8ft<zv< 7 ^ ^BtHSK^HtjEteaSr J6i- c C 
DiIfH;3 9*5J:T*R, G. B ^Hflfey 5 — * &m&y* 

S§4 0f±, ^y^»7x^^4 1l«$iiTt^o R 

*«3 l*5J:T*S7-3 2«U SBtt^gt (H^i*) ^ 

5 0 K*tfflBIteR*BiD«1l3 Oil. CPU46CJ;») 

0»«3 0fc*3V^Ttt. R. G. BOHfetw*tlSL£:3 
7>fytyfl:J:Di*SiifcCCD7>f^^ 

t\ R. G. B tt=fiK#JE LfcBSfcx--* *±&L Lft 

tw^>-5Rlt^iii«SE^Si!?^S3 0*51 vttt. »l© 
BlORBtr-^ SBl oili^coGpj^T 5 — H 
(7)jSJ^(DBpij^'r — &^-C\ ^2(7)pj^OR®^y 5 
— ^2^®^cOGiij^x-^. S2^I^B®ife 

r-^^^pi^ w«x-^^> mrnwt-c* 12 
try hfei:, ®^3n^e^in^tL5o 

[0 0 11] H4*5J:tJKH5tt. #»W<Z>#*LV^J6 
*>*• 04 33 J; #0 5^**1,5 £51-, Bfe&Jl&B 
2 lfc5v>tt^atSlHfeR*ffi!3 3£«3 OO-f — 7 

^4*4 i tsa«^riB*-<^^-73i>f^4 8 1. 
u loou^-^^fijt) ar-5iP* s PiS»»^«4 



(4) #i?9-2 9 8 6 5 7 ( ' 
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<Oy^>y<y^r 5 0 a £Tf%5 2 Oy-f >v<y 7 r 5 
Obt, 7>f^^77 5 0 a, 5 0 b Kffl&£tl1t7 

^u-A7««=ey =2-~y h 5 i. i2(07i/-A^^y^ 

^yh5 2*3j:t;S3(07^-A>^y^s/ h 5 3& 
• it^S, IlO7^^777 5 0a*3j: 

tf^^^V^y^r 5 0 bfi x HH&'X — ^O^-y^f 

S ^>®lR'7 f - * *1&%<D 7 >T W< y 7 r l-SSi- 

[0 0 12] *MS»»^*5V^Trtt, JP»¥«&*»*« 
49fi, *BS!lii«R^8i9««l O^fe, lOtTyh 

li. 2o^®tT-^^ffi»S¥^lt, 1 

i 2 tr^ hfiis:tea6Stt6lO*«(Oiii 

ffe^— ^^UTfl. R®S7-^^)Sgt6 2o©® 
Xfi, ^^/wixF^fE&^tbfcl =1-7^7- Hf^^'S 

a^i5{C<t^ l2^St) (*R*) ^fdfe^l® 

30 «R^ffiH9*#SrK^U, SS, ^7-fS^S5 

^1J^X-^^ N i2^7U-A>^y^^F52*3 
<t^307l/-^^ey^ 7 h5 3Hlt 1 201 

[0 0 13] 0 6(1. Il©7>f^^77 50a, S 
2tO7^^^7750b> Sl07 U — ix^ ^y ^-^ 
40 y h5 1, S207l/-A^^yan^ h 5 2lo£X$%i 
3<D7 U-A^^y ^--y h 5 SOi^^-f-^n -/^ 

^**B!3ai-Sfc«>. Sl^^^7r50a, $g2 
^7^^^7750b s Sl^lz-Ay^y^-y 

h5K »2(D7l/-^^*y3.- 7 h5 2^J:t;g3 
(D^u— A^^ey h 5 3*1. ^r^^r^ ^ 

(R) . * (G) , # (B) ir^-T^®^-^ SrfB 

)lt5ll^R7^^y7750aR, SlOG7^ 
50 y/<y77 5 0a G*5j;tfS 1 OB7-T ^y7j 5 0 
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aB, $2(DR7^^^7750bR > l2(OG7^f 
^y<yyy 5 0b GJqJ:(J ! S2(DB7^ W<y7r 5 0 
bB, Rr-^^^liSlR, GT-^y^niG^ 
i^Br-^^^y 5 1B, Rf-^^ : ey5 2R, G 
f-^^^y 5 2G^J:^B7- ^^^y 52B4btF 
CRf-^^^y 5 3R, Gr- $ t^}) 5 3G*5J:tf 
Bf^^y5 3B«tT^5o 061^^X11, 

-y V 5 2\z&fa£frtz.m&y*--*&mt)£tiX\,^Z>#; 

[0 0 14] *HJfiffi«(r*5V>riL iHfe#y£^g5£: 
M$Jlft5CPU6 0, |10R7^f^5/7r50 
a R x il<^G7^^^77 5 0aG^J:t;ilOB 
7^f^77750aB, $2^R7>f^5'77 5 0 
bR, i2(DG7^ y/<^77 5 0 b G *5 <fc tfH 2 tf) B 
7^f^y7750bB, Rr-^^^ysiR, G"f 
-^^^ty 5 1 G^^t/BT-^^^y 5 1 B, Rv*— 
^^ ; ey52R s Gr-^^^y 5 2G^J:r;BT-^ 
^^ey 5 2B^f>t;{IRf-^y^y 5 3R, Gr-^ 

y^ey 5 3G&£XfBy*—*?**:}) 5 3BI:J:oT, ^ 
A^^y^5/h5K 5 2, 5 3(rfBtftS^5fca?>^ 

^ 1 5 sr«^fcaiga!iB«tt^a ^gt 10 j^^t 

te. ^fe* (R) ^^/PAtcJgJN-U ^-fyl-A 

^ln^Rlftf-^^U, Mfe&&&B5 
l:K«U &i>T\ ftfeft (G) *7-f^^HR»U 
7^;^ol3-v^GI(67-^iS:MU, Pj^^ 
1^151^1, Wfe^fe (B) Sr^/i^tc 

BBitU 7^ ^J±<D 1 ^^OBlItfii^— 

£rtUfcMW-*a** * (R) . fft (G) % # (B) 

topi^-^ft^. i=^HMfc* -r*t>t>. mm&x\ 

[0 0 15] CtUCttbT, CCD7-T^ir>"^3 5 £ 

(R) . * (G) . # (B) ^£fei:»lClf:3 7^y 
t yf t/hc c d 7^ y 1 3 5 *\ :7"y 

(R) . » (G) . * (B) 

iimt!3 8t3 0lwjot>Tf^ dfejSStufcllHfex 
-*fi. fUOiliiRORWfe'r-*, f[5l 0®3i<DGIIj 
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— SBl^iEiBOBIIiffc^--*. &^T% S20 
®3t<DRiIi^r — * % ^2 0lJ^<7)Gli^x — S2 

^lU^OBISjIfeT 5 — ^ <b v> 5 d: 5 tc, ^ (R) x ft 

(g) , # (b) (Dm&r-*m^ mm&tiLX\ m& 

BM^— *\ SK07^f^Glft7-^, 3H^7-f 
^BI«7-^, »C^T% g?2 <D^-f y^)RM7" 
l2 07^fyOGM7-^, fg2 0^-f >-<DBHj 

10 (R) , ft (G) , # (B) ^M^X-^Siw, 7^V 

[0016] mmmmmm 5 tn^ unt^- * 1 = 

iKD7U-A^^y^^h51, ^2(0^ 

U-ix^^eyar:^ h 5 2^y u cH^3cr)^u--Ay^-y 

h5 3l£lBflS£;ft,5J: 5l-«/£$*vC^5o 
f 1W71/- h5 1, S207U- 

A^^y^^ h 5 2^oJ:u^M3<d^ i/-A^^y^^ 

20 $/h5 3f*. *r*T,"?*U m (R) > ft (G) . # (B) 
Iw^jS-f-Siii^x-^SrlBlt-rSRx-^^^y 5 1 
R. G^-^^^ey 5 lG^J:t;Br-^^^ y 5 1 
B. R7-^^ : ty5 2R, G7-^^^y 5 2 G&£ 
tFB7-^^^y 5 2 Bt£tb>Xf\ZRy*— 5 3 

R. G7-^>^ y 5 3G^J;OT7-^^ : ey 5 3B 

(R) . ft (G) , W (B) 0>mk?*-4rtt* 
R7-^^^y5 1R, G^—^^^ey 5 1 G43j:t5B 
7-^^^y 5 1 B v Rz-^^^y 5 2 R. Gf—? 
30 ^^E-y 5 2G^J:()5B7- * * * V 5 2 B^fcfiR^— 
^^^y53R, G7-^^^y 5 3G*5«tt)fB7-^ 

SiaS®«BSBtSISl Ofrh. m (R) . ft (G) . # 
(B) - = -**tfc-e. W*. Kflfe^f 

^lO^U— A^^-y J.- ,y h 5 1 ^R7-^^^y 5 
1R. G^-^^^y 5 1 Gioi^Bf-^^^y 5 1 
B, S2(07U-is^^ya=5/h5 2(DR7-^> : e 
y52R, Gr-^^^ey 5 2G^<tt;Br-^^^y 
40 5 2B^fc|j:l3^7U-A^ ; eya^^ h 5 3 CDR^ 
-^^^y53R, Gr-^^^y 5 3G&£TfiB7*— 
#*=eV 5 3BlnKflfc$*5£i:as-e#5. 
[00 17] rn»c»UT/RI*a!|ii«R*Sfc9 3S«3 

l^IiOGlS7-^, ^ 1 Olj^OBilj^T'— ^ 
*V^"C> ^2(Dp*ORiljfe7 :r -^ N ^2(Ol®*(7)Gilj 

^2 011*0 61®^^— ^ J: 5 R 

jc x iS«»3SK«5lc5S«tt^|E3SS*tt-6^«). R®« 
50 -t 5 -^, GI«7-^, Bi®^7-^^ »Ct5Rf 
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xrx. fcttmmfoWt&i& 9gie3 o^^w^-* 

fc£;itf, 1 2(D7 W-A;*^y^~:y h 5 2^12 
tS$iir-5^l-^x CPU6 0lt **Dfc*3 < hft>X% ti 
m 1 (DW\M(DRm@L7 f -*% 1 R*^ l J b 5 2RII 

£G^y ^.-^ h 5 2 GNEISS*. 3# B l-^bft 
T#fc»l<oPf*^Bliilft7 f — ^SrB^^ey h 5 10 

2BfcE«$ii\ 4mS\Z&hfrX%iZ$(S2<Dmm<OR 
— ^^R^^V Jt-^iy h 5 2 R^fEtS^ii:. 5# 
@ ^iSfettTS fcJB 2 <^ilIiiiOGPH&x-* fiG 
^r=:y h5 2GJC|E«S*. 6»Bfcafc6ivCftfc!S2 
OB^^BIJ^^— ^(iB^^ey y h 5 2 B^iatg 
S*. £i^5J:5t^ 3o©>*y«j/h5 2R, 5 
2G, 52B&*«LX\ BfJR*tt-ea66>*tT< SRx 
G, B(DiST-^^s R^^y^5/h52R, 

h 5 2G^j;r;B^ ; ey^"> h 5 2bic. 

[0 0 18] **Jfiffi«lc*3^Tfis ^y^ey^- 

= S/HS. D-RAM\ZL£oXmJ&£thX^Z><DX\ V Z7 

l x l2^7U-A^^y^^h5 2^J:^l3(D7 

A^^ey j-^.-/ h 5 3coWi-, $i y^y7 

7 5 0 a ^2^7-f y/<'>7r 5 0 b»tP)tl, £ 30 
a=yh5 2tfclil3 07l^- A^^-y ^-~;y h 5 3 

tciatssiirs^t^^oT. ^^y^^/hoy7i/ 
o^u~A^-=ey ^3-^5/ h5 i. S207i/-A^^ey 

h 5 2^fcli»3(7)7U- A^^y ^.^5/ b 5 3 

fcl, Il©7^^^7r5 0aioJ:(;i2O7^^ 
•5/77 5 0bf^ CPU6 0 lw J;oTrt!MflJ£tW KiUS 40 

l^5o il^7^^777 5 0alt Sl^R7^^ 
/<^7750aR, $1^07^^^77 5 0 30^ 
J:^Il^B7^ y/<y77 5 0a B Id J: 9 $ 
S2(7)7^^77750b|i N $2(DR7^^5'7 
7" 5 0 b R x i2(7)G7^^<777 5 0bG^it;S 
2(^)B7>f^5/7750 b B^«t 9»J*SttT*50. 
R«7- SlOR7^f>'/^7750aRi:S 
2^R7^^^77 5 0bRl^SI:. GHH&X-* 
tt, $l^)G7^^5'77 5 0aG^2^G7'fy 50 
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/<^77 5 0 bGKXSI-. BHUfrr — Ml OB 
5-fy/<y77 5 0a Bi:$20B7>f^<777 5 0 

[0 0 19] UfcaSoT, KJt^lS«R*BlOSl«3 0 

«;/h5 2i:E»S«l8i:il, CPU6 0I1 
{c*3< £>tvC#fc!gl ^I*tORit7- *«:SBl <^R 

7-f^y77 5 0 a RtHlBttS*. &l:i3l<b*VC # 
mi<nWM<nGm&7*— ^^Sl^G7-f ^<y77 5 
OaGHE***, 3#S^aie>ttT#*:JBl<OBS*^ 
B»T-^liS 1 <^G7^f W<5/77 5 0a G^fBtS 

S:S20R7>f>'/<y77 5 0 bRlcfStg*^:. 5#@ 
IC^frT # fcg* 2 OUIgOGlij^— * 4:$ 2 (DG 7 
«(>'<y7T 5 0 bGJCfatttS^T. 6#m£j£fe*tT# 
fcfg 2 <0«*tf> B HHfey 5 — * £fg 2 0G7^ >v< s/77 
5 0 bGKSa«£ii\ 7#@iCiH^^T#fc$3 0iij# 
ORlt7-^^Il^R7'fy^777 5 0 a RlCflE 
8#@lCiH^tvT^fcm3^®^cr)Gllj^- 
^^ilOG7^f^5/77 5 0 a GI^IBltS*. 
5*51-. f l(D7l/-A^^y^^$/h5 1, m2<o 

})ZL~y V 5 30Hfr^*te>^3t6O07^ y/<^77 

$l(7?77U--Ay^ey^— h 5 Is |2(071/-A> 

5 3 B^-^SrEW^nBtt^w-^^^y* 

[oo2o] mmumm s <£&*v\m-rz> cpubo 

fi. SiS?Hiiil6BE^a DSBl 0 SrflHUPi-* CPU26 
*> 6 ^li^ttMPJ^^^^ 9 SIB 30^r ^J^*T 6 C P U 

4 6^iiffiS (H^-f) ^tx a«piiB-e. ^ 

o N «34i--51ii«U*3S«8S:»J»-r5CPUi:5i«» 
PU60H $1 O 7 l/-A^^y^=s/ h 5 1 t-IStS 

J;5WS/££*vO^«, i"^^^>. CPU60|1, 

CCD^yTir^iM 5$>^V^CCD7-fV"feyf3 

*R^OfeJ60lj«R^t)^#^^bT. R**D 
SOWS**. ?) gfi l 0 (7?c P u 2 6 

*6^ttRJ*fflH«R*tt0SS«3 0OCPU4 6twtU 

se^^^mi ococpu2 6 tbZ>\<^nfc$ti%m&wtJ* 

&VmW3 0COCPU4 6 li, 3tfiSS9SE^-— ^ h 1 2fc 



11 

OtCCDxy Tir>-iM 5 &6^f2C CD 74 ls±>"9- 

3 5^*an*ia**j<w-r*. rusk* cpu6oh # 

ftj:5le x «ifii-6*l^iillft*Qf3ffi*a*3J:tf«2cDiB 
tt«ya*»ie J; eii^^Si^^^ — * ft iftfJiiHfeflyg 

[0 0 2 1] r^J;5l^ JBl^BB«»^a9iP*>ifeK io 
*lcJ: D#^^l«r-^lt totfb, g§2 

J: xm&MMSkft & *^-T 5fe& le{£ffl £ jh, 5 fc 0) *> 

le. *jBft«W^J3^T(4. j6R*i:J:91I^Wl 
x-*leg<5£ x ^7-IMCRTi:^tt, W£. 

IB««!f3aft#S:KS-r -5 £ £d*"C#S J: 5 leflh* £*i/C 
BrtBft^-^»-«*S*fe^T. Il(07U-A^^ 

y j.- y h 5 1 KiettSfbSo Ufc^o-C. SfflSiHIR 
SfcWftPSHi oicjo^Tfi. jfeR*.«?tc. ccDxy 

5?-3 2(0»»a«, -Tft^*>. 9J*S^S4r2«ic 
ffiT*— #(0?— 1/2 lefts J: 51-. lIHfeR3*8i 

if-^^I^DSU 5p*SUT»^-^*rlo<Op 
*le»0 ySTSCfciet 9 % pJ^-^co#9-f 
v^PJSIt*— *&*l/2ie«4>£ii\ HHfc-r— 

%l<D*7<<^'/<y7T 5 0 a *3 £tfJB 2 >v< y 7 

rSObl:, £Xte x IB«£it\ »lo?-fw^77 
5 0 a*5j:tf»2©9>f^5'77 5 0 b lefBtg 
£^£:h,fc®te^-*^&, 7i/-A^^y lefEtg£ 
«^ £tei;*K 7i/-A^^y leRttS-fr&ttSBHfe 40 
^-^HiR-r 1/1 6le«^S-fr5J:5fe 
«/*S*fC^<5o e<E>«fc5le, jfeK^«p^fi. PUfe-T*— 

J:oT#^H6liJ^x-^^f2tS-rs^2 0^u--A^ 
tyany h 5 2*5J:t;»3^7i/-A^ : ey3.= y h 
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Kt5Sl07U-^^y^7 h 5 1 b LTtt. IS 
2071/-A^^ty^^ h 5 2^o<t^3(D^ U — J± 
pt^yzJL-y y. 5 3 XV tli-5^le**0/hSi^to*s 

[0 0 2 2] IMagI5li, £*>te x $2071/- 

A^^ey^n^ h 5 2^J:tfl3^7i/-A^^y^ 

&XXf&mx\ $9—' <—'<—±\z* 

mftXoK^ ;Vy^7y^-^A^ by *7^^»* 

leJ:«K [*W4*jE. fe£8L ««**ft if 

M^I6U, Ii(D7i/-A^^y^5/h5ll: 

K«d s . «Jfii-5CRT^>HiBBJef¥±prlBft 

a^u^j/ h 5 2^j;t;B3(07 u-A^^y^-^ 

S/h5 3^BAll irt^* 5 5leg^£*u -feu** 
55iCj:o-C. S2(D7l/-A^y =L~y V 5 2^5J: 
(fl207U-A^^y^y h 5 3<Dt^-f^>lefStg 

$ftfcW«^-*a s »&ttfcSBl oHJ^S^Se 1 le 
A^$tt5<t5^«^SttTi^o Sl^)7i/-A^ 

y^yhSK JB2(07U-A^*yMjx F5 2I5 
J: 3 CO 7 l/-ix^^y ^l- h 5 3<3DA;ft^*6 3 
*5j:T^a^^^6 4^f4SUlC, y*-?'<X6 Sd^Kftfe 
jlt^^ x — 6 5 lcji x JJv—Wtf&H^i/^'r 
A^MMt5CPU6 0, CPU6 0O»^P^ 

#nJ|gft/>- Kt 5 ^^^ 6 7. CRT 6 8. K 

mmztizmmtf- h 7 0. siisiii«gi^!9 3SBi 

0 (DC PU 2 6 a>«VH*KftSHME94R 5 *S 3 0 <D 
CPU4 6 b<DmmMte¥fci£f($l£tl<X\<^Z> 0 
[0 0 2 3] *«K«»^*5tNTtt. ^~Kx-<^^6 

7^. Bfseoiats^a. ^cr^tf. ^>ft<^t. -*<d 

iS y 4 jv a &> z> v ^ «: V — * /i- 7 -r /i/ a i c £ 
^7-pJ«^a^oT#fc®«^-^4rfB«FTIBftia 
tt*l*tUTl3 9x CRT6 8I1 

^rc, S45^7-I«o*a^l:J:o-C#f) 
tt. m 1 coM^MS^S 6 1 \c X t) IB««!f3ffi^lB £ tiZ 

zb&x%zx5\cmf8,zti>x^z> 0 *nm& 

tel*ft4A*t-5- tCioT, ®«M¥S6 1IC 

*K3eas3E-r* r^^t^^j:^ \-mj& z tix 
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flMS*, *-#-K6 9lcA*^tb^i:#«x CPU6 
OIL /^A^>— 3^^1E*cFixfc*7— BB**>5^^ 

sat*** ^-kt^^^6 7j5>^ mvk'f— nb 
#Mtp&6 1 \z£*)%im£titcmi&7 f —?i^^^x. 

— &<d* #74 y /I- A £> 5 v > fif^ 

fc*^-IB«|r*r^-t-6*9-Pl«*:. CRT6 8 0PJ 

[0 0 2 4] **J6««^^*5Bi««i3g3S« 5 fcl*5^ 
Tfi. w^bTx CRT6 80lB±l:StSilfc-* 30 

S^UT, ^ft^LT, «t-»*6W. RUB. «fi*if 

ffi, IWllrl^tt, CRT6 8£>®®_bl£ x ^7 

-iftSrs^u, m&<n*7-m&%mmvx. —*<o 

-mm*£#tL,x. mmv&m. mm. 

-rz>#7 -m&\z.ft±irz - 1 a s -c# z^t frmmzth 

* £«:#i-<5# $l-tz r £ a*-e# 5 r £ *s 

1^1:^7 JiJc^fe-r^t g^ff § 

ft<5£x CPU60H Kf-f** 6 7 lwfatg£fr 
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m£tifr*7-m&*mfr&^xmcm&7 t -*&, m 

[0 0 2 5] g5 1 <Dili««yg^& 6 1 M\ ^-^^^ 
^^'y7 6W^tt^ 0 ^7-^^J)7 6 

fi. # (r) , m (g) . * (b) \ztti&-rz>mm. x 

^fc ¥<omi&r-Z SrRMrT 5 R-r— * 76R, 
G-r-^^^y 7 aG^^OTr-^^^y 7 6 B SrCf 

£ titcyb 7 -IS^i^SoTilfcWr- * £ U 
"C. «»-r5BMfta*K«8^J:o-c. — 

5 C 7-^M^i7 5(t ^y^-7x^77 7l:g 

— *— ^7- »^s^t6^7- 
m«s±^^^M<oiii«a*isH8oai»0-c-*>5o 

^^-^^^^7 7 fc«»FTtB*-<V^ — 73i>f ^ 7 8 
Pltai^f 8^J»t6CPU7 9 ®«^3® 

-A^^-y ^^TfcSMIfeT 5 — ^^^y 8 0 i:, M^t 5 — 
^4rr^n^«-»^aE«li-6D/AaESI»8 1 V- 

«^*ffl*i-5*Bi»K»#a8 3S:flti-CV^ Q CP 
U7 9f*. ®tMgi5^CPU6 0^HIig (0^ 

[00 2 6] B 8 f±, U—fytmftt^m 8 2 ^«fB§iaT* 
j|84a, 8 4b, 8 4c«t ^U-fMS 

4 cjrj:9»-±5>ttfeu-1?36tt, 8 6 

»8 4 a^feSWrfcttfefSfeU'— If*. &S^tft^8 

tftW, §«3t^8S» (AOM) fc^*>#*Wi 
§§8 7R. 8 7G, 8 7 B\cAft-TZ> £ 5 \Zffi&£tlX 
*3t>, *3EW»8 7R. 8 7G. 8 7 B fcft, -tiX-P 

«*^J»CT, i — 1f*oSMt*«il**t*J:5»i«W 
^^Tl>-5 0 M1S8 7R, 87G. 87Bl:J:o 
Tx »ft35saEW*ttfcW— fPattt. Ilt^7-8 8R, 
88G, 8 8B\C£V&iM£tl,X. #V =?>^7—8 9 
CAltt6o ®^W^^@8fi. ^7-/<-/n'-9 0S: 

P-/^{CJR*AUfe-^^f^^9 1 trfll^ ^> 

- 9 0 f*. ^^^SK^fa v oTfI^lE^fS3^*a^l$ 
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t, #9 — 9 o<Dwmtfc<D^Wi<nmwib<Dm 

[0 0 2 7])tW8 7R, 87G. 87B\^£V& 

9 0 <5 0 w-t-. ^7-^-90 10 

5tc. CPU7 9lcJ:oT»J»£*i/Cl^*. l^-^tc 
J:oTS*^tufc^7 9 0tt x m^Sa5 9 

X xf#8Mm# ft £ *U iBfeiQ«»1E 5 J: t> 

^7-BM^^n6 c ?§fem««9 4, se^*« 20 

3t»3843J:r/*ftteadSft*ttfc^^-^-^--9 0 

tt. (£fflfc(EU9 7l3:aSfctb, #9 

-9 OOfi!l»SB^7LStb3tS*7Li-S^>r. 

9 O^JRiStrafflU-CBttSixfc^y^ 9 811 
J;K) x 1 n-e^^/l^F^foS^Ill tfc£>#9 — 

/<- p mia» zfrfcjj? hmmcsmm- s s 

[0 0 2 8] ^cic. SI6S*«9 

5. *?5fe<f96 > ij£*£S59 7. * y 9 8*5 J:tf V- 

g6 1 ^lli^t^n ^ ^ ^ 7 ^7 Af$)5c 09 
\Z7F£friZ>£ b lw. # l <0lMfe»3ffi^S 6 l «\ PHfe"r 
-^^ISf-^^ fe^ — * *5 J: WOTt*- * %W$rt 
SMgfSifftfSi o o. HJ^x-^^^S^-^ 

&m$:&»:'rz> j f4i?*/\'i8m&»^mi o 2. 40 

/VAF*>6VM*;&9 — -7V V h P{cfS^^tb/ci^7-® 
fclMUfiafitrJSL-C* ^7-^-9 011:, ^7- 
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[0 0 2 9] /uAfcSfrMllJ f^7-f/^ 

ftif07-f TWA F^EI»S*tfc* 9— 

tv^o 7^MFd^tDr 2 2IC-ty h£;ft,6<*:. C 
PU6 Oj&*?>K«l«*d5^~^2 3lC{U*S*tT. 

AFri«aj©*rtifc||«s*t*. II»yf2 5 
»*CPU2-6fcfcH*-r*. £<7>«S«#li:£<5# % c 

PU2 6f2 x 7>f^AFt!l|B»S*bfc*7— IMft^Iffiffi 

a u # 9 -is^^Mstte^M^^fie^^ 

UfcWS-rSfc. 2 3 JhS*«. 

ife^x 7-f^AF^IB»*tu^9-lB<fc* 5 . CCDx 

yrtyf i5^yxi6i:»ut, 9r£4>MKttB 

j&*&*jM8*&*u **>#**K ^MK^y h 1 2 

Kj:oTwss*b*« mmmm&m&& *> mm 1 o u:*? 

h 1 2^J:9 0fS^3te»-W*Stt. &5rM^--y V 1 
3lIJ:oT, * (R) . * (G) . W (B) 

«t*L^5W»s^ m (r) &>yti£ y -f f tw 

BR»S^ ft^T% *t (G) c7?3fe*K W (B) 

F&3i!Lfc#;J&S. CCDiyrirytlSiaot, 
*«W^R^*fettx R% G, B^^Ertt^tbCOpj^x- 

^ds*ritsttr, pj^s^bs^, wft."<Ea6**t 

(R) *7-f>PAlcH«itU 7^/^013 

u &v>-e. ^fe^i (g) ^r^-r/wAizi^itb, 

Wfeft (B) Sr^-f /WA^BSJt 

ftBS«yH2i:ioT, ^^/uAFtc^tt^ttS 
^£*vc, »2<ott^Bi9 (*BW ^ft$H5J:5l- 
tyfi5lt #R7-f-/p K*3J:t«ll*7-f-/u Ko 
Srx itffiSSl 7fc(Ea-*-5J:5K. CPU2 6lrJ:oT 
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^®if-^»tl/2i:^oTV^o CPU26C 

^mS§18^J:t)> 7^-f v^/Wf-^lw^&^fr^o x>f 
l 9 l:«tot, mMU<om&<n/*7y*^WM<nffi'£- 

8&ftVX^ l=i-7^RpISf-^^ l=i-e 10 

^GpJ^x-^. ft^H^ ln^OBlftf-^O 
JST\ 7-r>^^x UMlgf 5(^f)tl^o 
[0 03 1] pj^aS^g 5 KKti £ thtzMikf— Z 

lux, ^^f^-Y/w^F^ias^nfc^^— ni^^i!^ 

T\ CPU60(i, Rli7-^^t7-f v*3«fctMB 

R^^^^y^T 5 0a R*5J;(J ? 82^R7^^^7 
750bRC, -Tftfc>*>. RPS^x — *<£>^$C 

1 <DR7^ >s<y7T 5 0a R^oJ:^l2(DR7'f >v< 

5/77 5 0bR(D-*l: x R m&y*— * <n&M%."7— ? 

£r x Il<7)R7'f^5/77 5 0 aR^j:(;i2^R7 

^y/^5/77 5 0bR(O|Jl: x -t*L-?tt. lEtt£itr 
^fcRilj^x-^^5^. «f*7>f v:fcJ:t«Mft9-f ^ 

0> — jj(DW\i$L7* — & (Dfytfi* Sl^R7-f^^775 
0 a RioJ;(;i2(DR7-f^^77 5 0 b Rir^itS 
tbSfctf). il^R7-fy^77750aRioJ:t;S2 40 
(^)R7^ y/<y77 5 0b RfclEift SJl/SiiHfcT*— * 0> 

[0 0 3 2] jfcR*"«Ffc:*^Ttt:, CPU 6 0 

|2 X iKDR7^^J/77 50aR, f 2^R7-f> 
/<y77 5 0 aR<mvf;ft^— *tSl^7!/-^ ; e 
y h51^, A^6 3^»3RU ^2tO^ 

U-A^^E-y ^.-^ h 5 2&£Xf i mZ<D*7\s— A^*8 
^-7h5 3 i:A^6 3 ^(Dgj^^^roj: 5fw$!)^ 
UTfc'K Lfcj&SoT. Sl(^R7>f^S'7750a 
R*3«fctMS2<0R9>f W<y77 5 0 b Rtf>— ^CfBtg 50 
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IKD71/-A>^y^7 h5 U-feiH^tu5o 

l/-Ay^D^y h 5 1 ORr-^^^li 5 1 RtZlfa 
ftici/i 6^«es*t-c. ii^7u-ix^^ey^x 

lOGT-^^^y 5 1 G*3J:t/B^— * V 
5 1BK, *r*L«X. IB«S*L5. 
[0 0 3 3] te*. ^hPl;ifB»£*Lfc;&9 

0^. ^y^-7x^^4 1^iMT, Hi^Oill^g 5 

fettfc*tt, ^77- ^y ^ K P<D*ffiT-S*t*iXx S 7 
-3 2£&T. ^7- ^^^/V* 3 3l-Altb 
T\ R, G, B<DSBiBE&wm£tb1t&* %mmm*-~y 

PSE^-y h3 4I^J:!9. gf^o**^W«S*T^ R> 

Si^^5 0 crir. *S3i^J;i;?7-3 2{i x wm 

^•9, *<&fg* % ^yr (H^*-f) ^x«s*tfc* 
^-^y ^ h p ^ia& $frtz.*>7 -mm& ~»i7u#)\zm 

fr&btvT. R, G. B^*tJSi-5i®«X — CC 
D7-f ^ir>-^3 5t-J;oT^j*^tt6o teWzfrmcls 

^Ttt. ^213 l*5<tT^^7-3 2(D^Bj5iS. -T**? 
J: o $ ix6 H*^- ^ ^BJjfeaE^rpJ ^ Him^- 

*fti*. *R*i*oi/2-et)6, 
[00 34] CCD7^yiryf3 5CJ:ot^$ti 
/cR. G, Bl^lStSRBftf-^, Gll«'7 5 -^. 
Bffilfex-^^. *ii**t. *(H»3 7i:J:ot*(BS 

tv^> A/D^3 8iat), vz^m^yt 

CCD*jE*H:3 9IIctoT, I*SO«f«^7y^ 
^BtmSt^«iE^§:*t, p^«IW40I:J:9, 
-^^^Sttfe^ ^y^-7x^4 1*5J:^y 
^-^cn-f ^4 8£^LT\ JSR^flrt?, i®lfetoS3SB 
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5/ ur#. 1 2 h^e>, siss®«K^n*)sai 
o^feftaisttfew«7 f "-^oK's/ h»-e*>* 1 0 e>> 

HUSOES *U Sfcfc. ^^f2K^KIE«f3aSrS*t5o ^ 
y Ym- 1 0 fcT;y HeJEJESfU *##^KS«aftS 

**«4 9fcffl*S*b6. 4 9 tt. QJ 

-*offi. BKffex--*OSI&-r5 20005*7*— *0 10 
fitS:. ^tftWu *DS?«tt, loo®3i7-*^§d 
9 ^X6^^ia^ ^0#7-f ^*lPjOIii 

SlfWttS: 1/2 £ii:5 0 
[0 0 3 5] CPU6 0(0»|Cj:oTs Rl 

— #<Dfr&s &1 OR9-f y/<y7T 5 0 a R*5<tt^SB 
2(^)R7-f>^ix7r50bR USSlI, GPHt^— ^ 

IBl©*lOG^^y775 0 aG*3j:tf*2 
OG7^^^77 5 0bGl^S(:> B®^7— *0 20 

«Jft 9 *f v*5 J: Wft»7 >f ^^-S^Iif- * o^ 
y/<y7r 5 0 bGCXZi:, ^ti^ti, iat&£*x 
-< :/o— ^OBHfc^— *o«Hft# 3 opiiifx-* 7&*lfS 1 

©R?>fy/<y77 5 0 a RiJi^f 20R7-f^^ 

77 5 0bRO^|:, iRftta^iS7- o 

R7-f^^77 5 0a R^J:{;f2^R7^ 
7 5 0bR^I:, Gm^—ftD^^?-! >-3rS£X$ 
ffi$&7 *f l/<D—jj<Dm&7*— # 0^?&# B ^Il7- * 30 
fc^KDGv-j y/<y7 7 5 0a G^«tr;i2 (DG7-T 
y/^777 5 0 bG^|I s GBttf-^Off»9^ 
J: fB^7 ^ ^o— ^(om^ff - 9 ofg&# Bo® 
i7-^^10G7^^^77 5 0 a G*5J:V»2 
OG7-T y/<y77 5 0 bGOMC, B®^7 — ^O 

&3 <DmM7*—# 1 V>B 7 << 7 T 5 0 a B *5 

«ti;B7'l'^y775 0bB^-^ BPI^T 5 — ^ 

lWlS7-^^i^B7>f^<5/77 5 0 a B 40 

^oXrJBy^>y<y^T 5 0 b BOffi*!:, -tft-tftu 
e>ffl*S*bfcR, G, B^)®«f-^0 5^ 

^:fcJ:WMft7*f ^o— *of«f-^Wi J , fgio 

R7>fy/<777 5 0aR, »10G7^f^777 5 
0 a G> OB7-f W<y77 5 0 a BlCfEt&£*U 
te^OU^— *0^^ l2(DR7^f^^77 5 0 
bR, $2OG7-fW<77750bG, ^20B7-< 
y/<jx77 5 0bBlC(ESSix$fc«) N SlOR7>fy 
/<5/7750aR, SlOG^^'^/SO aG, 50 
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Sl^B7^^5/7750aB, J2^R7^^^ 
7750bR, S2^G7^^5/7750bGfcJ;t5 
S2(^)B7^ >'*y?T 5 0 b B trfetg^frS R. G, 
B OpHg>7 - * O 7 A ^*tt 1/2 fcjfej* £ *L5o 

[0 0 3 6] jfett*.«pic*5v^Ttt, cpueo 

a. Sl^)R7^^y7750aR, $l^G7^y 
/^7750a G^oXXfmi<OBy-(>y<y^r 5 0a 
B ft* & ft & US 1 Ojfc&O 7>f^J/77ftWI:*20R 
7^^77750bR, 12(007^^5/7750 
b Gjoj:^2(OB7^y^777 5 0 b BfabftZftS 

20^07^ y/< >7 7 7 ^ v >f n^-^^go 7 

^77^ Il(07U-A^^}J^5/ h51t^ A 
^|^^6 3lcSa»U S2<D7I/-A^^]j^5/ h 5 
2i3j;(;i3 07U'-A^^yar:y h53 ^A^* 

6 3 i:O«aSr»roJ:5J-fW»UT*3 0, Ufc^oT, 
Sl^)R7'f^y7750aR, SlOG7^fW<j/ 
7750a G*3<fctf£SlOB7-f ^j/77 5 0 a Bri> 
e>45»10a^7>f^y774WI:l2^R7^ 
y/<>.y77 5 0bR, ^ 2 OG 7 <i v 7 7 5 0 b G 
fcJ;t;i20B7^>'/<^77 5 0 bB^?)^5l20 
m<D ?>fy/<y77 O— 7 *tf V< S/77 IwfEtS 

sn^Bittx-^o^ds, r. g, b« 

x - * o^is 7 >r x rjm$t7 4 >-o— #o-shr« & 

wit7-^iit, m#u ii^7i/-A^y^ 

-i/hSl^T-^^^y 5 1R, 5 1G. 5 IB 

7 - * o# 7 ^ ^(Dmmf- *m*isb\^\/2 \z& 
^stts, r. 9 it, ltfco^-^y ^ hp^iaft* 

6l^«6>SixTx Rx G, Bfc*tJS 
y =L- y h 5 1 ^Rr-^^^Ii 51R N Gf-^^^ 

y 5 1 G^cfctfB^-^^ey 5 1 B{Cf5tg£tL5o - 
(DXo (^UX. R#tl!lii«K^a?)SS«3 0^?>. Mm 

^^nr^fci 3-7»^)i«7-^^, $107 

L/-A^^y^y hORr-^^^y 5 1 R. Gt^— 

<?^^ey 5 iG^<tt5Bx-^^^ey 5 1 b^^jc 

[0 0 3 7] rHT, Jfegi^^iUSi^fe^ ^l 
^7i/-A^y^iy h 5 1 KsattsnfcMfl&T*--* 

ii N 7~^^6 5lC^^>tt, C PU6 OICtoTft?^ 
£*a,5 0 CPU6 0I1 jfeR*Jci:9R^BifettfciB« 

x-^i-S<5#. *ffiWz£oX. ccDxyrtyf 
l 5<Z)^t^ 5/^ \s>i/\z.m-$-Z>± 5 i-^9—M«o 

PU2 6*>5^ttR#t3!liB«K^»?)««3 0OCPU 



(12) 

21 

iBSlHfcR** 5 3£B 10(DCPU26^ fcfi^:^® 
«R*»5813 0OCPU4 6ll, CPU60HA 

fc£VM4. ^77- v hPKJ:0Slt£jftfcMSO# 
IWCCDy^^tyfS 5 \C£ *) ^yt^frlZ) X b 
ic. #fiSaS^-s/ h 1 2fc5VM*3fc&W&^--;y h 3 
3*«J«i-r5i:i:tl^ CCDxyrtytl 5*3J:V io 

[0 0 3 8] CPU 6 Of*, jfcSKMCj; PR* 

li3j:tMB2 0®«&3^«6 2K, #JW«*Srai!)x 
£<btc, JfcR^lcJ: 0R3ri&&tu Il^u-A^ 

2i^ase>^ ^y^ry^f-y^ h y * 

Pg^ffllE. SS^^ifo® 20 

*«9**lt£*'Lfc«* f-^^6 5^U, CRT 
6 8(riH^,ttX. CRT 7 4(D®®_b(C^7^— !Hifed*X 
^$ix5o *f4. CRT6 8^M®±I^* 

«R^Bi!9 ^*J;tF/*fcttlB*^<^«:4tiEi--< 
#B*>»^ft#*A;&Ufci:#l4. J8^f9*fl. 9*—* 
/U6 5^U S CPU6 0CA^^^o CPU6 30 

f 10(^)CPU26tt< f4RJt§eiH»R*Ifc 19 3 
0OCPU46/iP) tfM/S: fcf4» 3 (^ItMSI 6 
1 *5 J: XJ/ 1> b < »4« 2 (OpJfe&S^g: 6 2 Ki£ h *U 

[0 0 3 9] *H«««fc*3^Tf*. 6 5 

14. Sl(^71/-A^^y^yh5h 12(^)71/- 
A^ya=5/h52, ^3<£>:7U— A^^il h 40 

5 3^)A^^<^6 3:fcJ:t«H*'**6 4 <!: f4£UflIl-ff£/& 
£*f0^5fc«>. Htf£x-^£, Sl(?)7U-Ay^y 
y h 5 1. 12071/-^^^!)^^ h 5 2£>5 
^4g§3<D:7 l/-A^^ya^^ h 5 3l£A;*>LT^<5 

«\ CRT 6 8 0Hj®±U:, #9— iBfft*S£i" 

*R*#3lfTS*tS. *B»»K*^t 50 
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1 5f4. 7^;^FW 1 3-^l£fE®£;ft,fc;*7^ — IltffeO 

# (R) . m (G) N « (B) *>ft»fc£j*U -ttfe 

* (R) . tt (G) . # (B) <Oft«0#*7-<-/PK 
*5«tt;fflSfe7w-/PKO|ij«7 f -^^ # (R) . » 

(G) . » (B) Ofiftfc:. la-rlttt 

i30^CCD7^^tyt35(l 5fcR3M*#J: 9 

Bi*at^fi-e. ltsc^^^-^y >-KPi-iEti$ttfc^ 

-**S N # (R) . » (G) . * (B) Ofefe^ BT* 

[0040] m&tmmn 5 ica*? £*bfcMfc? f — * 

354 6(4, A^SfrfcB&T*-*^ ])s<— ^U7^/U 
^FlCfS»Six^7-j®««:R^oT^J«$tt^t> 

^x-fe-5»^^(4. mfe^-*^ *##v?ste*!ya«: 

aoT^fiRSttfet>^"e*>-5»&^f4. {RT0^3®>b^ff 
t5^t4<, ®«^-^^r. )Hl«¥»»Jff*4 9l: 

M^f^gl O^^te^^n^Blfex-^coe^ h 

ADS^Siac^4 9f4. *R*«Pfc43^T 
f4, lJ^7 :f -^^PSL 5 P^S<l:*-rr^^<. A^£ 
ttfdM^X — ^(4-r-<-C. SlOR7^f^5/7750 
aR. ^ 1 (OGy^( 5/7/50 aG, ^lCDB^-f 
W<y7r50aB, £>J:U\ S20R7^f^^7r 
50bR> S2(DG7-f^5/7r50bG, S20B 
7^f^777 5 0bB(CiES$n> ^UT, flOR 
7>f^y7r50aR, ^ 1 <DG 7 4 lss< y Z7 r 5 0 
aG. IlOB7^f^y7r50aB, *3j:t/, ^2 
(^R7-f y/<y77 5 0 b R, i§ 2 <DG ^-f >v< 7 T 
50bG, g2(DB7-fy/<77750bBC, 
1^. !E«£*U Il^R7^fy/^7r50aR, II 
(OG7^^77750aG, $10B7^f^«y77 
50aB, &&Tf. S2OR7-f^^7750bR, 
S2^)G7^^y7750 bG % S2^B7-f^<S/ 
7750bBl:, — ^^(w. ^^^tt/ci^. i2C07U 
-A^^y^no/ h 5 2^/tlll3(7)7l/"^^^y^ 
-yh5 3l:E«Sii5. s*-^u-**»fe. K 
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jx- y h 5 24fctt»3©7U-^*yaiy h 5 3 
frfc* 7 — ■•*> 6 v Mi&tf) # 9 ~7 P y ^ h P l-IE» S 

7^IB«S*t6. w 5 L"C\ -~*<D^;*/7-f/wix^y 10 
<r>i3y— 7"y is h(wfei*Stb^7— W«* s i"-<"C> * 
Kr^^^ 6 7lef5tS£;ftSo 

[0041] aasHttR^AQSiti o**e> 

tf>®fft^— # (R) . * (G) . # (B) OfeS 

50aRj5J:(;i2(DR7^y/^>7750bR|:, 3£ 20 
XK, I5«£i*\ J|lOR5'fV/<S'7750aR*J: 
tfa^OR^-Y^s^r 5 0 bRt-Httl:^lfc 
t£ N i2^7l/-A^^ JJa^y h 5 aoRf-^^^- 
y 5 2R*fcttSB3 0>:7 U-A^^y«y h 5 3<DR 
T-^^^y 5 3Ri^ IEtg£iirTV><5o #C^T% CP 

%$1<DG7 4 y^y77 5 0a G*5 Jltf® 2 (DG 9 -f ^ 
/<$/7750bGi:, Sl©B?^//<5'7750aB 
*5it;f 2OB7-f^$/77 5 0bB^II, 
f5tt£i*\ Ctt^^r. SlOG7>f^sy7750aG 30 
^iO?i20G7-f^^7750bG^, mi<OB9 
>fy^5/77 5 0 a B*5j:tJ ? S20B7'<^777 5 
0bB£T% — «PttfcflH*bfc*^ 12071/-^^ 
y zx- f. 5 2^)G7-^^ : ty 5 2 G^fctt^ 3(7)7 
U— ^-~>y h 5 30Gf- ffeV 5 3G, *5 

J:t/x l207l/"A^ : eyx^^ h 5 2(DBf-^^ 
^y 5 2B4f:lii307l/-A^^y^ 7 h 5 3<£> 
B^-^y^ey 5 3BIC, fEtt^itr^*^ 
[0 0 4 2] ffiWS«*K*ftO»113 0^b. 

fettle iB*wflr-eas6n-c#fcBi*^-^i4. cpu 40 

6 0<D$iJWeJ;oT, RlHfcT*— Sl^R7'f^ 
/^j/77 5 0 a R^5ctt5^2(OR7-f W^77 50b 

Rt^Ste, GMf-^li, »l^)G7^^s/77 
5 0a G^J:^2WG7^^y775 0 bG\C&K 
|C N BH«7*— $10B7^^'77750aB 
^J:t;i2^)B7^^^77 5 0 b GC^Il:, ^T*b 

aW^^^-C^fe^loSSIORiil^--^ 

»10R7^V/^77 5 0 a RM«E«Sli\ ftt- 50 
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31 fctlt # tcm 1 *>PJifitf> GPJ&7 - ^mi^G^-r 
y/^77 5 0 a Gtcfati: £iir. 3# g 1 1t 

m 1 ^)Ii^Blft7-^ l^B7^f >y< y775 
0aBfc«Bttt£i3\ 4#B^a6fe^-C#fejS2^Hi*0 
R®ftf-^^*2(^R7^^y77 5 0 bR^I5tS 
S*. 5#SlcSl^tvT#^:B2^®SOGpj|fex— ^ 
(if 2^G7-f^^77 5 0 bGt;if£f&£it\ 6#@ 
|rig?>tfC# fcB 2 ^®^C0BHj^-^ ISfg 2 <DB 7 
-f y/<y7 7 5 0 b Bt:iiBl&£it\ CP 
U6O<ofHWirJ:0. R**SW«tt^tt 9 »« 3 0 e> 
(DR, G, B(D®§7-^^^ *fjS-r6fe^®^x-^ 
*IBBt57^^y77l:, fefe^. falt£iir<5 J: 5 

[004 3] |10R7>f^S/7750aR 
*5£U^2£>R7>f y/<^77 5 0 bRlwlEtg^^fcllj 
m.'T — Zn. S207U-A^^ya^y h5 20Rr 

-*^^y s 2R^/cfi*3(D7u— A^^ey h 

5 3<DR^— ft^V 5 3RI:, gKDG^-fy 
/<«;7750a G*3ct^l2€G7^W<ix77 5 0b 
G ICfStS £ tbfcUHfev*— * 11. S207l/-A^^y^ 
ay h 5 2(OG7-^^^y 5 2G£fcfig$3(D7U— 

ix^^ey j.- y h 5 3cog^— <?y^ey 5 3G{r. ^ l 

(DB^ y/<^77 5 0a B^J:^S20B7-f 
77 5 0bBlC|B«Sttfciffi«7 f — ^tt. S2(D7l/- 
A^^eyx^^/ h5 2(OBf-^^ : ey 5 2B£fcf*^ 
3 07 U-i.^^y^y h 5 3^)Bf-^^^y 5 3 
BIC X -tax^rtu «aiSttTlB«S*?>tt5 0 f207 
Iz-A^^ty^y h 5 2£fcf**3<D7 I/-A^^y 
xr: 7 h5 SlCfEtg^^T^ttfcilj^-^H. K7 

= ^«B«£*Lfc;&7 — SSIfc*>SVMi&0*7— 7^y > 
h P IC|5» $ tufc* 7 — Bllft^ jfe«E^*5 £ J&SH 

Kx-f 6 7 lC|5ti^^x6o 
[0 0 4 4] ^5UTx — *(D^^f7-f/UA^>y 

y-yy ^hicffi«a*^fc^7-WI6* s i"-<T. 

>f 6 7tcfatS^tv^^x CPU6 0H /n— K^-f 
^^6 7^fE«SttTl>5#lJ|ft7 f -^«:x mi(7)pj^ 

MfS6ii:ia^Lt, fobfrc#>mtfe£tiitm&f& 

1 fiaftMrllKSI^S l 0 0 \z X 0 . fry 
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«/>S*e>ttS. Btt7-*oB3t7-*Sfc& -#-K6 9M^T, *?-Btt*K*ttoT»fcB 

g/J >^ 5 ©ii /N-F^-f^^e 7icfBtt$ih,-cv>fc ttx-*t^ s©flfcMi-»*Aai' 

*©**-ctt» #7-Btt£CRT6 8roBB5± Btt^-* fc-g-ric-TS^t^ X^fcifOBtt^-* 

, cat S5*-r«=. &gp-c#fel\ft>&-eJl>S. Cl5bT, Pitt «:B»»o-C-&J*U ft&:tu *— *- F6 9 ^ffi^ft* 

*i«asifc£*u B3i7-*&a s ^£*^fcBtt7- tf^fiZtiX^tt^tZK. WO«WtSlffUttv. * 

HS&s CRT6 8Hie.^ -*©^^f7^;^ 10 BMft^-^tt. f-^*¥R7 5*>b. BttfcH 

^_ SW9 _^y vMcfB»£;h.fc#7HBttfc*frJS: [0 0 4 6] Btt8i33£1B 5 coir- * 7 5 ^ 
-TSBttx-^-r^T. CRT6 8\zmbtlZk. B ^?-7x^^7 7*5mv?-7^^7 8 

^_^ lcS< j^-C. 1«S0>#7-Mtt**, CRT6 8 -St^LT. B«ttl7j£tt8fc, Bttx-* a s A73 
enUlc. W*KW^S*v«. ^u-^tt, CRT A*3*LfcBffcrWtt, 1»©7U-A^!I^ 

*\ RHUftiftifcttU M*o»lil!yfi:t-C. -f*AF*5v>l»W9XhPtl«*ftfc*?- 

wiiatntswisc. *-*-K6 9K, Pitt hu ■»ui**i«8©«afctt*iBWic. Pittm^s 

cpueoii, &*-c, />-k »7v-a^d ciot, Bfc&s&a 5 

9*4**6 7lcE*S*fCV^fc-*«>*^-f A-A4»y tvfcpitt^-^^IElg-rSPitt^-^^^y 8 OSrSfife 

m<7>jj7-7}) ^Mc«*Sftfc*? .fcSKUT. ««WMk0S«i 9. TOT?* Btt 

pte^-**, mac, fSi<£>Btt*&@^®6 ltrmTjL <oBt**9****^ Pittv*- * ^BtttHTJ&S 8 dig 

jEjis^fcwtttoaftfucbfc^o-c, e>*vcb» Bttta^^es^, w*«>a«-e» #7-b 

T Btt*aa«rJ6-rti:tl^ K*^-****^** f|4* 7 --<-'<- 9 0 ± tStt 5 r 5 i 5 

X. CRT6 8ta9, -*o*#7'fW^!) 30 IzfiMEUT^S. BttWA5S«8 CPU 

■ /< 1^7/^Afc8V^ia«FiJ'bltt«MH*ftfe- 7 9 lei 9, IBIJHU-C. «jfr£*Mi6J:$lElll*S*. 

»«*5-^y^n^iE»s*bfc*?-B«fc#*-r* -c*50. ^91*^ !-^-9o*«gi# 

[0 04 51 ;5u, cRTesoBSiKSisn. zt. ctikmmvx. mi&f-9**v a o*-e>Btt 

tz-WtW* 7 -Btt('S^# * ^1 — ** 5 * ^-^ASBE*.*!**^ D/Af«S8 1i:ioT7tn 

■tttf* **«>WHifcis &fc«-»ft6«K »wi a*^*^— *«#>-f*«8 4b, 8 4 

a-^u-*Mu F6 #7— B 40 4 b^e>^*e>^fcilx— t^fi. Jfc6^&^©8 5K«fc 

tt*W&V^*BO«*«rW!Ji-6. +-#-K6 0 ot»fe*>u— «6fc«ftS*^ f— 8 4 

H^-^tt, Kg#u miwBtt*&3il#a6 Ure^W — !f*tt*«il*8 7Bl!i. Att-f-5„ *as 

Six, $l^IMlf@6 H:J31>T. ^§§8 7R, 8 7G, 8 7BtCtt, ^ttW, «WJ»» 

■ttiea*fF«t*-3#, Btt*aa* 5 JS*^ #7 — «j*«8 3*»&acp«»**AA*ixTi3 9, smt-9i- 

^-9o±«cwfei-»*?-Btt«>*-f^»!yec-c» 7 mitf-^iafc^oT, *©3***«aniS*v. 

^5?^AH»**»*ai 0 ZiaO, Btt7-<?^Big l tfftfl. 8R, 88G, 88Bia9 

r*-#»^Hi*s^r, f-^¥a7 5*it, b so Btats^-c, =r>-$7-8 9trASti-5. *y=*v 
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— 7 0 f*. R. G, B^)I/-f»aoT, H*7cWi- 
gft£;ft<5o #y 7 — 8 9 0EHE£HMi"5 ±5 
ic, — :-/^-9 0«. ffl3fe3c*rpI^*8i3SSixT^ 
-Sfcfe, 74 /U^F*>6W^tt*9— V hPfclffiftS 

[0 0 4 7] r5UT, u-if3tJ-«t 

:_A?-9 0tt* *feS,«M»9 4fciS&Jh/t\ 38fi* 

*£*u i6S»«9 5-cieSfSftfc«, 7K?5fe^f9 
6 ft X-tK«c S *u lBfc*yffi»« 5 J: 9 ®{£*0S £ 

M^^— *I-S<5l/NT. #7 i-/<-9 0J:H^7- 

*Sfe&3ga*fc 7 — 9 0 tt. 9 7 

fc2*«> *U WfcSitfcflL — 9 0<DW®M 

«iStl^«IUTK»**tfc*y^9 8i!iJ:?J. 1^ 20 

^-Y/i^AFfe6v>fiitsc<7)^7 7— ^y > hPt-ta^^tL 
fe*7-iB«ie»«-r***^««stt-c. y-^99 

^-#-K6 9fc, —s£o>*#74A'J**)) 
-p/U74 St ^f4H#*»6lf S *T.fc— 

IMlgfSli, — *<D*tf74 /W»-*?y^— ^/W7 30 

— #<^*;tf;7^/W^y iM'^'f ^Afc£i^fiJK# 

^^£<5# N CRT6 8©iI±ts —*0>*#74A' 
^ \) _ ^r /V y 4 ; u A $> ^ v > ttffig h £ 

5fc»/S£*vC^<5. lf:^ot, *-<v-*f*. CR 
T 6 8 oiiffill:^ $ tifc^ 7 > — * 

<0*tf7 4 /UA^ y a*— ^/U74 £> £ WZW&fr h 
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^£*i--5>&7-iIj&£ It, #9—' 9 0±fc 

[0 0 4 8] *«Wfix £A-bO^JSffi^tePl^$^€>r 
E«K»HK!:*3V^-Ctt. KI*ffl««R** 0 3 0 \z 

-^^ey 5 1 r. GT^^^ysiG^iOTT- 
^>^y5 1 Biittli <D7u— ix^^-y 3.— s/ h 

il^BT-^^^y 5 2BSri^»2(^7U-A^* 
y ^-n-/ h 5 2 ^fc^RT 5 — ^^-^y 5 3R. G^— ^ 
^^y 5 3GioJ:OB^— ^^^y 5 3 BSr«x.fcSB3 
(D7I/-A^ ; E-y^-5/ h 5 3 1C. il^^l-. fStg^it 

0 (r) . m (g) . * (b) <Dmm?f-9& 

[0 0 4 9] ^fc. fflrlBlllfi««^*5VNTtt. jfeR^JC 

J;oX»ttvfc®«^-^lcg<5^-c. CPU26ioJ: 
Si-Sfcttiw, *R^*3tt5ccDxyrtyfi 

5 ^oit;cCD7^ Vir^f-3 S^fS^SrSJiltt 

v-y-i 5^j;t;ccD7^ >-t^f-3 5^saw<^^ 

Tx fcstMi, ctttlwft^T. ccDxyjtyf 1 

5*5<fctfCCD7-f >-ir V*y-3 5^^o ^^^S^r^i^ 

jb 1 <om&mm^m6 i f±, 1 
o 0 , m&&&^& 101, ^*/HSF*aE«*« 1 

0 2, «j6«c«yi*Si 03fcJ:tf^t5y^ • i^>- 
0 4«r«^-A*Sttfclf«'r-^tt. 
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[0 0 5 0] tWB*at««»w*5t^Ttt, Hf«*Q.3S h^iW^t/o ^^^7^7^^ 

&B5fi, — #LtoW7 4 /<— ih/w^-f /wAfc [13 7] I3 7fct\ *«5MoSf*Ut>*J6l61SH-*^*IB 

7-®&£x W*0*Hl^j£C-C, jj7-^-9 0 [0 9] H9I4, SB 1 ^U^toS^SOl^SBSr^-r^n 







F 


HH££r> W^<0^m laCLT. 77 7— 9 0 Jt 
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, n ■ fa v. i » ~— ■ i ■ fibk 3JL; »r ^ TIT ■ <H J=_ TTTTT — ^ 2~T 




1 n 








1 1 

X J. 








1 z 


^Lt «.«mffir -» — o, k 






1 3 








1 4 








1 5 


ccD^yrtyf 


—r_ cn./r\-Kli*fciJ,? /TNlMilEB AAi ^ RTL > V- V\ -V -J V 




1 6 
1 7 


mm® 


^, 

[00 5 1] 




1 8 






30 


1 9 


CCDMiE^S: 






2 0 








2 1 








2 2 


y T 






2 3 








2 4 








2 5 








2 6 


CPU 






3 0 


KltSiii«a^f?KB 






3 1 




[01] 131(1. *38M^ff*Uv^*lfelBSH!:*^Siii 


40 


3 2 








3 3 


^7 9— J^Z 


^7^7At$>5 0 




3 4 




[13 2] I3 2fi x *55W^II*IB«^^^5iii<ftfti3ffiSI 




3 5 


ccD^y r^>-i^ 






3 6 








3 7 








3 8 




[[3 3] 13 3(1, *»W^>»*bt^ll«lltt*^^6Bi 




3 9 


CCDMiE^©: 


«^S^S Sr« ^ 7c^7 7 — 7- A ^ <^KStS! 




4 0 








4 1 




[134] H4tt, *38M^»*Ui^*ffi«lcd^Siii 


50 


4 6 


CPU 
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4 8 -TV* — V^s\ 

49 mn^mw^m 



32 



7 0 
7 5 



o U a 3fJ A vJs *n s y y / 




7 6 — ^ ^ * y 


0 U a K ^ 1 WK/^ ^ V s y 




7 6R R-r 5 — ^ y ^- 'J 


5 0aG BlwG7 y I^ /N J//7 




/ 0 V-T / y y* y 


5 0 a B ^ 1 </>> B :7 ^1 ✓ V s T 




1 vj o lj / y y «- ^/ 


C A K O /T^ ^7>/ V y < "7 

oUD ^ Z 7 -1 ss^V s 7 




7 7 — *7rc^< ^ 


c r» k "D 0 "D y\ 0/ -7 
O U D K. ^ZvJK/'l y ' ^ y y / 




78 ^ y* $ — ~7 * 


O U D vx £tj ^v^Vj/'I y ' ^ y y j 




7 9 CPU 


c n K P ££f 9 /T) "R ^7 >^ V y\ »v "7 


10 


so M^k : T—^ y^t y 

I'll Is^v x S S w >^ 


r- ■% Apr i /ts —7 T v X. -J ~T~ 11 — » ■ — .■. , L 




0 1 r> / a ^^§S 


5 1R Rt — ^p'^v 




O ^ *y V JLivSKit? 


D 1 V-x vj / y y- *~ J 




8 3 ^^^^S)-^^ 


b 1 Jb> b7 ;* *t- V 




84a 84b 84c 


0 £. ^ z W / / -t* -tr y - — s P 




8 5 8 6 ^-M-^^^S 


COD O ^f? >t? -J JE. IJ 

o Z K K7 P* -tr y 




87R 87G 87B yt$£M%s 






o o rv x o o vj x o o i3 a -x / 
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